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Abstract 

 

Up to 30%–40% of individuals with advanced cancer report anxiety 

symptoms that are sufficiently severe to reach clinical levels, exacerbating 

physical symptoms and impairing quality of life. The genetic polymorphism of 

serotonin transporter (SERT) in causing an increased risk of depression in 

subjects who experienced stressful life. Serotonin (5-HT) neurotransmission has 

a key role in the regulation of the activity of the central nervous and influences 

a wide variety of physiological and psychological processes including 

individual differences in personality traits.  

In this study forty gynecological oncological patients  were recruited from 

University Gynecology Department in Foggia between January 2014 and 

December 2016. Medical Genetics Unit Department of Medical Sciences 

University of Foggia took care of the DNA analysis. 

The purpose of this study is to determine the relationship between 

personality, polymorphisms of the serotonin transporter (5HTT) with the 

appearance of anxiety and depressive symptoms in patients with gynecological 

neoplasia; to investigate  the anxiety-depressive symptomatology, neuroticism 

and coping strategies in two different populations for the oncological 

manifestation in gynecology (cervix-endometrium); if there are differences 

about anxious-depressive symptomatology, neuroticism and coping strategies in 

different oncological treatments (pharmacological vs. chemo-radio).  

The analyses across the 5HTT-LPR genotype groups (group S (s/s + s/l); 

l/l; l/s; s/s) indicated a significant main effect of the s/s genotype on neuroticism 

(p = .0096), depressive symptoms (p = 0.0407), Cooperativeness character 

dimension (p = 0.0064). We found a main effect of Neuroticism on depressive 

symptoms (r = 0.7988, p ˂ 0.0001), state anxiety (r = 0.7343, p ˂ 0.0001) and 

perceived stress (r = 0.5863, p ˂ 0.0001) according PSS. The correlation 

between Neuroticism and EORTC QLQ-C30 scores is negative (r = -0.3190, p 

= 0.0421). Neuroticism and depressive symptoms prevail in the cervix cancer 

population. Depressive symptoms and negative emotional states (Tension-

Anxiety, Fatigue-Inertia, Confusion-Bewilderment) prevail in the population 

subjected to chemo-radio.  

Depressive spectrum disorders in cancer patients should be taken into 

serious consideration since in patients with medical diseases, depression has the 

largest effect on worsening mean health scores and on increasing disability 

compared with the other chronic conditions. Thus, it is mandatory that health 

https://en.wikipedia.org/wiki/Cooperativeness
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care professionals working in oncology, such as oncologists, surgeons, radiation 

oncologists, primary care physicians, nurses, social workers, and psychologists, 

receive training in the diagnosis and management of depressive spectrum 

disorders, given the different intervention approaches according to the type of 

depressive disorder. 

 

Abstract in italiano 

 

Fino al 30% -40% delle persone affette da neoplasia riportano sintomi di 

ansia sufficientemente gravi da raggiungere i livelli clinici, esacerbando i 

sintomi fisici e compromettendo la qualità della vita. Il polimorfismo genetico 

del trasportatore della serotonina (SERT) assume un ruolo rilevante 

nell’aumento del rischio di depressione in soggetti che subito un evento 

stressante. La neurotrasmissione della serotonina (5-HT) influenza un'ampia 

varietà di processi fisiologici e psicologici, comprese le differenze individuali 

nei tratti della personalità. 

In questo studio, 40 pazienti oncologici ginecologici sono state reclutate 

dal Dipartimento di Ginecologia dell'Università di Foggia tra gennaio 2014 e 

dicembre 2016. Il Dipartimento di Genetica Medica Dipartimento di Scienze 

Mediche dell'Università di Foggia si è occupato dell'analisi del DNA. 

Le analisi dei gruppi genotipici 5HTT-LPR (gruppo S (s / s + s / l); l / 1; l / 

s; s / s) hanno indicato un significativo effetto principale del genotipo s / s sul 

nevroticismo (p = .0096), sui sintomi depressivi (p = 0.0407), sulla dimensione 

caratteriale della cooperatività (p = 0.0064). Abbiamo trovato un effetto 

principale del nevroticismo sui sintomi depressivi (r = 0,7988, p ˂ 0,0001), 

sull’ansia di stato (r = 0,7343, p ˂ 0,0001) e sullo stress percepito (r = 0,5863, p 

˂ 0,0001 ). La correlazione tra neuroticismo e qualità della vita è negativa (r = -

0,3190, p = 0,0421). Neuroticismo e sintomi depressivi prevalgono nella 

popolazione del cancro della cervice. Sintomi depressivi e stati emotivi negativi 

(Tensione-Ansia, Affaticamento-inerzia, Confusione-Sconcerto) prevalgono 

nella popolazione sottoposta alla chemio-radio. 

I disturbi dello spettro depressivo nei pazienti oncologici dovrebbero essere 

presi seriamente in considerazione, poiché depressione ha l'effetto  peggiorativo 

sulla qualità della vita e sull'incremento della disabilità rispetto alle altre 

condizioni croniche. Pertanto, è opportuno che gli operatori sanitari che 

lavorano in oncologia, come oncologi, chirurghi, oncologi delle radiazioni, 

medici di base, infermieri, assistenti sociali e psicologi, ricevano una 
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formazione nella diagnosi e nella gestione dei disturbi dello spettro depressivo, 

dato il diverso intervento approcci secondo il tipo di disturbo depressivo. 

 

Keywords: Gynecologic cancer ; mental adjustment to cancer; depression; 

anxiety; 5-HTTLPR polymorphism. 

 

Parole chiave: Neoplasia ginecologica; adattamento mentale al cancro; 

depressione; ansia; Polimorfismo 5-HTTLPR. 
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Capter 1 

 

Introduction 

 

The field of psycho-oncology is hung up on the hyphen in its name. In 

2020, it is expected that the world’s population will increase to 7.5 billion, with 

15 million new cancer cases and 12 million cancer deaths. Current cancer 

treatments are increasingly effective in improving survival. Improved medical 

treatments have led to higher serviva rates for many cancers. Cancer treatments, 

such as surgery, chemotherapy, radiation therapy, and hormone therapy, cause 

suffering and distress that lead to impaired quality of life (QoL) for many 

cancer survivors. The psychosocial impact of breast cancer deserves much 

clinical and research attention not only because of this high prevalence but also 

because of the magnitude of distress associated with the disease itself, treatment 

and the long duration of illness. As a matter of fact, psychological distress, 

including anxiety and depression, are common among breast cancer patients, 

even years after diagnosis and treatment.  

Over the past decade, increased attention has focused on the role of 

behavioral science in the war against cancer, from prevention to survivorship. 

The National Cancer Institute (NCI) created the Division of Cancer Control and 

Population Sciences and, within this Division, a formal Behavioral Research 

Program. The Society of Behavioral Medicine, the American Public Health 

Association, and the American Society for Preventive Oncology (ASPO) have 

all increased their organizational activities related to behavioral oncology. 

Finally, NCI-designated Comprehensive Cancer Centers must ‘‘feature 

vigorous interactions across its research areas and facilitate collaborations 

between laboratory, behavioral, epidemiologic, and clinical scientists.’’ In sum, 

the field of behavioral oncology has come of age, and behavioral researchers 

are eager to increase collaborations with the biomedical cancer research 

community. 

Is that hyphen merely an arrow to the left, indicating that cancer in the body 

affects the mind? Can it be an arrow to the right as well, mind affecting the 

course of cancer? We know that social support affects survival, including that 

with cancer. The diagnosis of cancer typically provokes fear and worry as 

patients cope with an uncertain future, changes in functioning, and intensive 

anticancer therapies. Up to 30%–40% of individuals with advanced cancer 

report anxiety symptoms that are sufficiently severe to reach clinical levels, 
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exacerbating physical symptoms and impairing quality of life [1, 2]. For this 

population, anxiety may increase over time as anticancer therapies fail to 

prevent disease progression and patients face an uncertain life expectancy [3]. 

Moreover, such symptoms may compromise medical treatment because anxiety 

is associated with challenges in the physician-patient relationship, 

chemotherapy dose delays and reductions, and more aggressive care at the end 

of life [4, 5]. Research has shown that a large proportion of patients with cancer 

have the ability to handle the mental strain that the disease can cause. However, 

20–30% develop anxiety and depression symptoms. There is a need for 

enhanced psychosocial support for this group in order to prevent persistent 

psychological distress. Patients with incurable disease report higher levels of 

anxiety and depression compared with patients who can be cured.  

Cognitive Behavioral Therapy (CBT) is one of the most effective, 

empirically-supported non pharmacological interventions that have been shown 

to help cancer survivors cope with aversive aspects of their illness and its 

consequences. CBT has a demonstrated track record in reducing distress and 

other related symptoms in non-cancer populations and has promise in its use 

with cancer survivors. CBT interventions in cancer populations have been 

found to yield significant benefits, including reduction of anxiety, posttraumatic 

anxiety, depression, general distress, and fatigue. A recent meta-analysis of 

CBT on depression, anxiety, and quality of life (QOL) found that with a pooled 

sample size of 1,492 adult cancer survivors ranging in age from 18 to 84, CBT 

demonstrated effect sizes of 1.2 for depression, 1.99 for anxiety, and 0.91 for 

Quality of Life . In specific cancer populations, CBT has been found to reduce 

distress symptoms among survivors of breast cancer, head and neck cancer, 

melanoma, and prostate cancer. Consistent with this research, DuHamel and 

colleagues [6] found that with survivors of HSCT found that CBT reduced 

cancer survivors’ distress on a scale of PTSD symptomatology compared to an 

assessment only control group (p = .0201). Specifically, this study found 

evidence of statistically significant reductions in the PTSD symptoms of 

intrusive disturbing memories of cancer and its treatment (p = .011) and 

avoidance of recurrent and disturbing memories of cancer and its treatment (p < 

.001) as measured by the PTSD Checklist-Civilian Version (PCL-C). In 

addition, there have been statistically significant reductions in Global General 

Distress (p = .005) and depression (p = .023) as measured by the Brief 

Symptom Inventory (BSI). 
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Psychotherapy researchers have tested an emerging base of mental health 

treatments for individuals with cancer, including educational interventions, 

cognitive-behavioral therapy (CBT), problem-solving therapy, mindfulness-

based approaches, and supportive-expressive group therapy, among others [6, 

7]. Although CBT is a well-established and efficacious treatment for anxiety 

disorders in the general population [8], the intervention usually targets 

unrealistic fears and maladaptive avoidance behaviors. Traditional CBT helps 

individuals reframe irrational thoughts and beliefs that exacerbate anxiety as 

well as overcome their fear and avoidance through graduated exposure to 

anxiety-provoking situations [9]. 

Ovarian cancer is the 5th most common female cancer [10] and has the 

highest mortality of all gynaecologic cancers [11], with epithelial ovarian 

cancer (EOC) being the most prevalent subtype [12]. Most cases are diagnosed 

during advanced stages because of non-specific symptoms and the absence of 

effective early detection [12], with standard care typically consisting of 

cytoreductive surgery followed by platinum and taxane-based chemotherapy 

[10, 12]. Common side effects include nausea, poor sleep, vomiting, lost 

appetite, alopecia, anemia, increased infection risk, peripheral neuropathy and 

cancer-related fatigue [10, 11]. These effects, in combination with the poor 

prognosis, contribute to depression, anxiety [12, 13] and/or posttraumatic stress 

disorder (PTSD) symptoms [14]. For many years, ovarian cancer patients were 

viewed as a fragile, inactive cohort, with little attention directed towards 

physical activity interventions. Indeed, interventions have been largely aimed at 

improving ovarian cancer survivorship via drug treatment [11, 12, 15, 16]. A 

study conducted with gynaecological cancer patients indicated that women 

perceive physical activity participation as important and beneficial in terms of 

improbe psychological well-being and physical functioning [17]; hence when 

ovarian cancer patients were asked if they would participate in a physical 

activity program, 54% answered ‘yes’ and 33% answered “maybe”, with the 

majority of positive responders (69%) preferring interventions within 1 year of 

treatment completion and the remainder (31%) preferring to start during 

treatment [18]. As a result, based on data indicating exercise interventions and 

CBT interventions counteract adversive effects in other cancer populations [19, 

20], specifically stimulating positive cognitive and cardiovascular responses 

that improve mood, sleep, physical functioning and reduce cancer-related 

fatigue [21], we created and piloted a combined intervention specifically for 

EOC patients. Such interventions are warranted as higher levels of physical 
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inactivity, depression and anxiety are seen in ovarian cancer patients when 

compared to patients with other life threatening illnesses and the general 

population [12, 22, 13]. Studies found that interventions may specifically 

prevent the development or exacerbation of PTSD symptoms. One particular 

study conducted using psychometric analysis with ovarian cancer patients 

found that 14% of newly diagnosed patients qualified for subsyndromal PTSD 

diagnoses [14]. In 1948, after the WHO had defined health as “not only the 

absence of infirmity and disease but also a state of complete physical, mental, 

and social well being”, physicians were reminded that the patient’s health was 

more than just a corporeal state and could be affected by environmental and 

social factors. 

Psychiatric and psychosocial disorders among cancer patients have been 

reported as a major consequence of the disease and treatment. Subsequent 

research, by using more specific tools and interviews (e.g., the Diagnostic 

Statistical Manual for Mental Disorders DSM-III, III-R, and IV; the 

International Classification of Disorders), has confirmed the importance of 

assessing psychosocial responses, indicating that adjustment disorders, anxiety, 

and depression may be diagnosed in between 40–50% of cancer patients. The 

implications and the impact of these disorders for the patients and the families 

are of paramount importance in oncology, with studies demonstrating the 

association of psychosocial morbidity with maladaptive cop- ing, reduction of 

quality of life (QoL), impairment in social relationships, risk of suicide, longer 

rehabilitation time, poor adherence to treatment, and abnormal illness behavior, 

family dysfunction, and possibly, shorter survival. The problems in applying a 

“pure” psychiatric approach, in conducing structured psychiatric interviews in 

cancer settings and in having the largest possible number of cancer patients 

evaluated in their psychosocial dimension, according to the new standard of 

treatment have determined the need for structuring more defined methods. 

There is today a general agreement that screening for distress and emotional 

symptoms is the first important procedure to be implemented in clinical 

settings, while a more specific psychoso- cial assessment should follow, to 

warrant proper care to cancer patients with psychosocial problems. 

Women with advanced breast cancer, in particular, have high rates of 

psychiatric and psychological disturbances. A previous study showed that 42% 

of 227 women with advanced breast cancer had at least one psychiatric disorder 

and 36% had clinical depression and/or anxiety.  
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Studies by Pinto et al. and by Mock et al., found that home-based physical 

activity interventions had positive effects on HRQOL, fatigue levels and body 

composition for breast cancer patients [23, 24], 

especially when coupled with brief telephone contact [23]. Interventions for 

breast cancer patients during and after chemotherapy and a previous study with 

ovarian cancer patients found that physically active patients reported reduced 

cancer-related fatigue and improved Health Rating Quality Of Life (HRQOL), 

cardiorespiratory fitness, and physical functioning [18, 25]. 

The cancer diagnosis and treatment does not only reduce patients’ but also 

family caregivers’ quality of life (QOL) [26]. Caregivers may experience 

clinical levels of depression, sleep disturbances and fatigue, [27] which may 

negatively impact their ability to provide quality care and support [28] and may 

exacerbate patient distress [29]. As lung cancer is associated with more 

debilitating sequelae than any other type of cancer [30] resulting in a high need 

for care and support, caregivers of lung cancer patients may be particularly 

vulnerable to poor QOL [31]. Although urgently needed, supportive care 

interventions that manage symptoms and QOL in both lung cancer patients and 

caregivers are generally lacking. Several studies have also shown a correlation 

between cancer patients’ and their family’s levels of psychological distress 

[32]. 

Also, a lack of social network and a low socio-economic status, with a low 

educational level, low income and unfavourable working conditions, can have a 

negative impact on cancer patients’ psychological and physical wellbeing as 

well as on disease progression [33, 34]. Such factors should be included as 

potential moderators in studies of interventions aimed at reducing psychological 

problems. 

For advanced breast cancer patients, the highest prevalence of unmet needs 

was observed in the psychological and health information domains. Although 

some effective interventions for improving psychological distress, such as 

cognitive therapy, multifaceted psychosocial intervention and supportive care 

intervention, as well as pharmacotherapy, are available, these interventions are 

not always easy to provide in busy clinical oncology settings. Thus, brief and 

effective interventions are needed for cancer patients. Negative attitudes toward 

mental illness and psychological problems also remain a problem among cancer 

patients. By using an unmet needs assessment, rather than a direct mood 

assessment, we may be able to develop new interventions that are easily 

accepted by patients. However, little is known about the relation between 



12 

 

patients’ unmet needs and psychological distress and/or QOL in advanced 

cancer patients. 

 

1.1 Screening to identify patients needing support 

 

There is a need to identify cancer patients who might need extra 

psychosocial support. It can be difficult to identify psychological problems as 

they often manifest in the same way as disease-related symptoms, e.g. with 

fatigue and impaired functioning. Several screening questionnaires are available 

to identify patients at risk of developing psychological disorders [35]. General 

screening of patients may identify patients who have an increate need for 

psychosocial support and psychological treatment [36]. 

During the last decades, computerized interactive support efforts that 

combine health information with support for behaviour change, social support 

such as discussion forums, and support to make decisions have been developed 

for patients with chronic diseases. A Cochrane review [37] based on 24 

randomized controlled trials in chronic disease concluded that such efforts lead 

to increased knowledge, positive changes in behaviour, a sense of increased 

social support, better health, improved functional status and fewer symptoms. 

The conclusions are that this type of support seems efficient, but more studies 

are needed to confirm that these results also apply to cancer. Studies that 

investigate the effects of web-based discussion forums in which patients share 

information and discuss experiences show conflicting results. One randomized 

study concluded that an online discussion forum moderated by health 

professionals can lead to decreased psychological problems in women with 

breast cancer [38]. These findings were contradicted by the results of a recently 

published randomized trial in mixed diagnoses that did not show any positive 

effects of a non-moderated web-based discussion forum, but rather, a tendency 

towards poorer psychological wellbeing in the intervention group compared 

with the control group [39]. There is also a need to understand more about the 

actual uptake of support. A large proportion of cancer patients with 

psychological problems do not use available supportive psychosocial resources 

[40]. According to one study, approximately 30% of patients with cancer who 

reported symptoms of anxiety or depression declined support [41]. Among the 

motives reported for refraining from making use of the support offered were a 

long distance from the clinic and that they already had an established support 

contact. 
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Stepped care means that care is given with different intensity for different 

individuals. Treatment effects are repeatedly evaluated and patients who do not 

respond to one level of support are transferred to another level and receive more 

intensive support [42]. Stepped care has successfully been used for treatment of 

anxiety and depression in the elderly and patients with cancer [43, 44]. The 

initial level of stepped care for psychological problems may comprise education 

about common symptoms and effective self-help strategies (psycho-education), 

counselling, and support from other patients. A few studies suggest that 

treatment with CBT for anxiety, depression and dysfunctional fear of 

recurrence of cancer is a cost-effective alternative to other methods of treatment 

[45, 46]. It is important to examine the health economic aspects of this type of 

intervention to determine whether it is cost-effective to implement in routine 

care. 

Some of these interventions blended CBT and health education, CBT and 

sleep improvement techniques, or CBT and interpersonal skills training (e.g., 

cognitive behavioral stress management, CBSM). For instance, BCa patients 

assigned to CBSM (vs a psychoeducational group) in the weeks after surgery 

but prior to the onset of adjuvant therapy showed medium to large effect size 

decreases in negative affect, thought intrusions, rated anxiety, and interpersonal 

disruption and increases in positive affect, benefit finding, and positive states of 

mind for up to one year [46]. These studies collectively provide strong evidence 

that group-based psychosocial interventions that target stress management 

during active treatment can reliably modulate indicators of stress, affect and 

adversity and support positive experiences for extended periods of time in 

cancer patients. 

In 2005, the US Institute of Medicine released a Landmark report From 

Cancer Patient to Cancer Survivor: Lost in Transition [47]. The report was 

critical of the paucity of intervention research to address the psychosocial 

consequences of cancer and its treatments, and stated that “addressing 

survivors’ unmet needs and providing greater clarity around follow-up is likely 

to lead to significant efficiencies in health care delivery and potential cost 

savings” [47]. One of the most prevalent unmet needs in survivors is for help 

with fear of cancer recurrence (FCR), defined as the fear that cancer could 

return or progress in the same place or another part of the body [48]. Several 

large studies have found that 21-40% of cancer survivors report a need for help 

dealing with FCR [49, 50]. 
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The first to appear in the literature was a small pilot study of an 

intervention (6 face-to-face individual sessions with a specialist nurse) [51] 

based on the self-regulation / common sense model of illness [52, 53]. To date 

no outcome results from this intervention have been published. Herschbach et 

al. [54] assessed the impact of cognitive behaviour group therapy and a 

supportive-expressive group therapy compared to usual care. Patients were 

assessed prior to the intervention, at treatment completion, and at 3 and 12 

months follow-up.  

Recently, von Gruenigen et al. published a study to assess which specific 

Functional Assessment of Cancer Therapy-Ovarian (FACT-O; a 12-item 

subscale for ovarian cancer) quality of life (QoL) items are associated with low 

QoL aspects in women with ovarian cancer during the course of their 

chemotherapy [55]. In general, published studies do not give information about 

which specific items may be compromised. This could have a great impact on 

the total QoL because some of these items are representative of symptoms and 

harmful side effects that may be treated and ameliorated with therapies. In total, 

361 Federation of Gynecology and Obstetrics stage III–IV ovarian cancer 

patients enrolled in two Gynecologic Oncology Group (GOG) studies (GOG 

152 and GOG 172) who underwent primary surgery followed by six cycles of 

cisplatin and paclitaxel chemotherapy were evaluated [56, 57]. GOG 152 

measured QoL in a randomized trial of interval secondary cytoreduction in 

women with advanced ovarian carcinoma who underwent suboptimal 

debulking. GOG 172 measured QoL in a randomized study of intravenous 

paclitaxel and cisplatin versus intravenous paclitaxel, intraperitoneal cisplatin 

and intraperitoneal paclitaxel in women who underwent optimal debulking with 

stage III epithelial ovarian cancer. A total of 208 patients from GOG 152 who 

did not undergo interval cytoreduction, and 210 patients entered in the intra-

venous cisplatin and paclitaxel arm from GOG 172, were evaluated. Patients 

who received intraperitoneal therapy on GOG  172 and patients who underwent 

secondary debulking surgery on GOG 152 were not included in the current 

analysis. The baseline QoL-FACT-O measures in GOG 152 (taken before 

chemotherapy cycle 4) and the second QoL-FACT-O measurement from GOG 

172 (taken before chemotherapy cycle 4) were analyzed. 

The first measures of the quality of survival in a clinical trial were reported 

in 1966 in breast cancer patients after radical mastectomy or limited surgery 

[58]. The postoperative questionnaire contained not only objective measures 

such as lymphedema and activity status but also an evaluation of the patient’s 
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attitude. Although the authors did not clearly state how the results of the 

questionnaire were translated into the measures of attitude, this study represents 

a pioneering effort to include patients’ subjective opinions in comparing the 

effects of treatment. After noting that cancer patients were often distressed by 

the adverse (but unmeasured) symptomatic effects of radiotherapy and 

chemotherapy, in 1969 Feinstein et al. called for better methods that would 

measure the “quality of survival”, at least with respect to a patient’s pain, 

distress or suffering [59]. As a specific concept, the term ‘QoL’ (rather than 

quality of survival) entered the medical literature in 1966 [60] in an article on 

patients receiving hemodialysis, but the first QoL measurement instrument 

(Priestman and Baum’s 1976 Linear Analogue Self Assessment Scale [61]) only 

became available 10 years later. Despite this, the standard approach for judging 

the efficacy of cancer therapeutic agents continued to be the quantity of 

survival. In 1985 the US FDA announced the decision to require QoL data as 

one of the ‘key efficacy parameters’ in clinical trials for new anticancer agents 

[62]. A working group from the FDA and the National Cancer Institute later 

recommended that validated QoL instruments should be used for comparing 

either pre- and post-treatment or treatment versus placebo groups [63]. 

 

1.2 Methods for QoL evaluation  

 

The general types of health-related QoL measures include health status 

assessment and patient preference assessment. Health status assessments 

measure different components of a woman’s perceived physical, emotional and 

social well-being. Generic QoL instruments for patients with cancer, such as the 

European Organisation for Research and Treatment of Cancer (EORTC) QLQ-

C30 [64] and the Functional Assessment of Cancer Therapy General (FACT-G) 

[65] have been validated and are widely used. Ovarian cancer specific subscales 

are available for both instruments. The EORTC QLQ-OV28 ovarian cancer 

module consists of 28 items that assess abdominal symptoms, peripheral 

neuropathy, other chemotherapy-related side effects, hormonal symptoms, body 

image, sexual functioning and attitudes towards disease and treatment [66, 67]. 

Similarly, the FACT-G can be combined with FACT-O [68].  

Patient preference assessments allow researchers to evaluate how patients 

decide on trade-offs between quantity of life (e.g., overall survival) and QoL; 

many patients with ovarian cancer often face clinical decisions with uncertain 
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outcomes that require them to balance quantity of life and QoL issues. Several 

preference assessment studies have been conducted with ovarian cancer patients 

[69, 70]. These studies assessed women’s preferences for side effects of 

chemotherapy, which are influenced by whether patients have actually 

experienced treatment toxicities. 

 

1.2.1 Quality of life during chemotherapy in ovarian cancer patients  

 

Lakusta et al. performed a descriptive study to evaluate the variables that 

influenced QoL in women with ovarian cancer undergoing chemotherapy 

treatment [71]; the authors demonstrated that QoL scores were significantly 

worse for patients receiving cisplatin than for those receiving carboplatin as a 

consequence of the increased toxicity of cisplatin, especially in term of nausea, 

vomiting and diarrhea. Greimel et al. also arrived at the same conclusions and 

reported better QoL scores (physical, cognitive and role functioning) in a 

population of ovarian cancer patients receiving carboplatin–paclitaxel 

chemotherapy with respect to a control group receiving cisplatin–paclitaxel 

combination chemotherapy [72]. Although hematological toxicity was worse in 

the carboplatin–paclitaxel arm, overall QoL was better, indicating that these 

toxicity parameters have little impact on QoL, in contrast to non-hematological 

toxicities (e.g., nausea, vomiting, loss of appetite and neurotoxicity), which 

interfere with self-care activities, mobility and QoL to a greater extent.  

Taken together, these data highlight the importance of clearly defining 

which specific baseline QoL scores change over time because of the effect of 

chemotherapy on patients’ PWB and FWB. von Gruenigen et al. examined in 

detail the different domains of QoL questionnaires in women with ovarian 

cancer undergoing chemotherapy [55]. Sexual problems are prevalent among 

patients with ovarian cancer. Carmack Taylor et al. [73] and Liavaag et al. [74] 

reported that women with ovarian cancer who were receiving chemotherapy 

had the lowest sexual activity. The latter study also indicated that sexually 

active patients reported significant alterations in pleasure and discomfort. The 

current study demonstrated that, regardless of whether sexual activity was being 

assessed in terms of satisfaction or interest (FACT-O items), the majority of 

patients were having difficulty in this area, which could represent another area 

of medical intervention in order to improve global QoL scores. 
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QoL measures can also provide useful information in issues involving 

nutritional support and improvements in palliative and home care [75, 76]. With 

this information, it is also possible to investigate some relationships between 

QoL, treatment regimens and disease outcomes for ovarian cancer patients 

undergoing chemotherapy. By investigating the important relationships between 

QoL and chemotherapy treatment, high-risk situations can be better identified 

and addressed with each individual over the course of their treatment to 

improve survivorship likelihood for women with ovarian cancer. Also the 

availability of data documenting the effects and longitudinal changes associated 

with QoL can contribute to the development of future treatment regimens and 

approaches to clinical care. 

Comprehensive oncologic services for patients with metastatic disease 

would ideally improve the patients’ quality of life and facilitate the efficient 

allocation of medical resources. Palliative care, with its focus on management 

of symptoms, psychosocial support, and assistance with decision making, has 

the potential to improve the quality of care and reduce the use of medical 

services [77, 78]. However, palliative care has traditionally been delivered late 

in the course of disease to patients who are hospitalized in specialized inpatient 

units or as a consultative service for patients with uncontrolled symptoms [79, 

80]. Previous studies have suggested that late referrals to palliative care are 

inadequate to alter the quality and delivery of care provided to patients with 

cancer [81,82]. To have a meaningful effect on patients’ quality of life and end-

of-life care, palliative care services must be provided earlier in the course of the 

disease. Metastatic non–small-cell lung cancer, the leading cause of death from 

cancer worldwide [83], is a debilitating disease that results in a high burden of 

symptoms and poor quality of life; the estimated prognosis after the diagnosis 

has been established is less than 1 year [84,85].  

 

1.3 Screening for emotional disorders  

 

In oncology and palliative care settings there are several dimensions 

including emotional distress, anxiety and depression, maladaptive coping, and 

dysfunctional attachment that, a broad psychosomatic approach can elicit [86]. 

The www.nccn.org established in 1997 [87] a multidisciplinary team, 

consisting of health care professionals from different fields that worked on the 

first set of clinical practice standards and guidelines for the assessment and 

management of the psychosocial consequences of cancer [88]. The panel 

http://www.nccn.org/
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developed a specific instrument, the distress thermometer,as a short screening 

instrument to routinely and rapidly assess distress in cancer settings. The word 

“distress” was chosen to  define“a multifactorial unpleasant emoziona 

experience of a psychological (cognitive, behavioral, emotional), social, and/or 

spiritual nature that may interfere with the ability to cope effectively with 

cancer, its physical symptoms and its treatment. Distress extends along a 

continuum, ranging from common normal feeling sof vulnerability, sadness and 

fears to problems that can become disabling, such as depression, anxiety, 

panic, social isolation and existential and spiritual crisis[. . .].” Distress 

Management panel published the standards for psychosocial care of cancer 

patients, establishing a set of quality measures for screening and algorhythms 

for managing distress and psychiatric disorders (e.g., adjustment disorders, 

depression, suicide and suicide risk, cognitive disorders) which have been 

regularly updated on annual basis [89]. 

 

1.3.1 Anxiety and depression  

 

As reported by Mitchell and Bultz [90] a number of data have been 

accumulated regarding the screening for depression and anxiety, with the 

Depression in Cancer Consensus Group reporting diagnostic validity studies 

involving at least 19 tools designed to help clinicians identify depression in 

cancer settings [91]. Two stemques- tions derived formthe Patient Health 

Questionnaire (PHQ-2), the Beck Depression Inventory (BDI-II) where 

considered acceptable. Other instruments have been applied in psychosocial 

oncology and palliative care showing that some tools can be employed as 

sensitive and specific tools in clinical settings, including the Hospital Anxiety 

and Depression Scale (HADS) [92]. However recent reviews found that the 

HADS is a suit- able tool for initial screening for anxiety and depression [93], 

but it cannot be proposed as a case-finding (diagnostic) instrument. Screening 

for anxiety has less been taken into consideration (apart from the data deriving 

from the HADS), although it is extremely important in cancer set- tings. The 

State-Trait Anxiety Inventory (STAI), the Generalized Anxiety Disorder scale 

(GAD-7), the GAD for DSM, and Fear of Disease Progression Scale (FoP) [94] 

have been reported as tools to be applied in cancer settings, although their 

acceptability is also reported to be modest. 
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1.3.2 Coping  

 

Assessment of coping, as the pattern of thoughts, beliefs, and behaviors in 

response to stressful events, is part of a diagnostic approach to cancer patients, 

since maladaptive styles among can- cer patients are intrinsically related to 

psychopathology. According to the transactional theory of stress and coping 

(indicating that a stressor is initially appraised and, sub- sequently, the 

resources available to deal with the stressor are examined by the individual), 

several measures of coping have been developed [90]. The Mental Adjust- ment 

to Cancer (MAC) scale and the shorter Mini-MAC version have been 

particularly used in cancer and palliative care settings with data showing the 

good property of the scale [95, 96] in identifying specific styles of coping, 

including denial/avoidance (i.e., deliberate effort not to think about cancer as a 

way cope), fighting spirit (i.e., the tendency to see the illness as a challenge), 

fatalism (i.e., living in the moment and take one day at a time), helplessness/ 

hopelessness (i.e., desperation and hopelessness regarding the ill- ness and the 

future), and anxious preoccupation (i.e., the tendency to be anxious and 

extremely preoccupied about the illness).  

Coping with cancer requires a mental adaptation to the communication of 

diagnosis, to the choice between the alternatives for the subsequent adjuvant 

treatment, and to the follow-up. Specific modalities of mental adaptation to 

cancer, namely hopelessness-helplessness, fighting spirit, fatalism, avoidance 

and anxious preoccupation, have been shown by Greer et al. [95] and Watson et 

al. [96] to characterize the individual modalities of coping with the disease.  

 

1.3.3 Cross-cultural considerations  

 

A specific topic to be discussed when speaking about screening and 

assessment of psychosocial consequences of cancer regards the importance of 

taking into account cross-cultural issues. Since cancer and palliative care 

settings are gradually becoming multiethnic and multicultural, the need for 

clear policies of screening and assessment which take into account the 

implications determined by cultural diversity, is nowadays mandatory. Culture 

may also influence a patient’s coping mechanisms, including psycho- logical 

response to a cancer diagnosis, the presence, or absence of psychopathological 

disorders (e.g., phenomenology of anxiety or depression, abnormal illness 

behavior, somatization), the aware- ness and knowledge of treatment options, 
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and their acceptance of psychological intervention. All these phenomena should 

be taken into consideration when training physicians andmultidisciplinary 

oncology and palliative care teams. Although it is said that research on the 

impact of cultural issues in oncol- ogy is not well-developed, data have 

accumulated regarding the importance of cultural variables in cancer care and 

the specific role of cultural competence in providing care [97]. Cultural (and 

linguistic) competence as a set of congru- ent behaviors, attitudes, and policies 

enabling effective work in cross-cultural situations, is thus a specific role in 

oncology, where competence implies having the capacity to function effectively 

as an individual and an organization within the context of the cultural beliefs, 

behaviors, and needs presented by patients and their support system [98]. As 

another example, a study of breast cancer survivors of different backgrounds 

(i.e., African American, Asian American, Latina, and Caucasian) it was shown 

that psychosocial concerns related to worry about children and burdening the 

family, body image, and sexual health concerns, beliefs about illness, gender 

role, family obligations (e.g., self-sacrifice), as well as language barriers were 

significantly different among the different cultural groups [99]. In another 

study, researchers demonstrated that immigrant Chinese breast cancer survivors 

may express symptoms in culturally unique ways (e.g., hot-cold imbalances) 

and may be at higher risk for distress compared with US born Chinese and non-

Hispanic breast cancer survivors, because of cultural norms that influence the 

tendency to express one’s own needs to physicians or to challenge physicians 

when one’s own needs are not met [100]. These data confirmthe need for 

cultural sensitivity and compe- tence of cancer care providers. Given the 

importance of psychological disorders secondary to can- cer diagnosis and 

treatment, careful examination of symptoms and psychosocial needs is 

mandatory in oncology and palliative care settings. In fact, while the main aims 

of a standard psychiatric approach are to establish whether a psychiatric 

disorder or other condition requiring clinical psychiatric/psychosocial attention 

is present and to collect data to support the differential diagnosis and a 

comprehensive clinical formulation, there are also different levels of diagnosis 

that should be considered as not mutually exclusive but integrated in 

consultation psychiatry/psychosomatic medicine and, by extension 

psychosocial oncology: the clinical diagnosis, which it is nosologically-

oriented, allowing clinicians to com- municate with one another about the signs 

and symptoms the patient is presenting (e.g., DSM, ICD); the dynamic-

interpersonal diagnosis, which is interpersonally-oriented and includes the 
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psychological and social variables (or forces) involved in the pre- sentation of 

the patient’s symptoms, vulnerabilities and strengths; and the genetic diagnosis 

which is historically-oriented, including early experiences and life-events (e.g., 

attachment early experi- ences), coping and social support [101]. These 

approaches, in the specific setting of cancer and palliative care, as well as of 

consultation-liaison psychiatry and psychosomatic medicine [102], are part of 

the process of assessment and should consider multiple dimensions.  

The etiology of postcancer fatigue is unknown. Fatigue seems to be elicited 

during the treatment phase, but later there is no clear relationship between 

persistent fatigue and initial disease and cancer treatment variables [103, 104, 

105, 106]. Hypotheses have been proposed about increate proinflammatory 

cytokine activity and dysregulation in hypothalamic-pituitary-adrenal axis 

responsiveness [107, 108]; however, contradictory findings exist [109]. At 

present, there is no somatic strategy in managing fatigue in cancer survivors. 

The assumption is that cancer itself and/or cancer treatment may have friggere 

fatigue (precipitating factors), but other factors are responsible for persistence 

of fatigue complaints (perpetuating factors); for example, physical activity 

[108, 110, 111], sleep quality [105], cognitions related to fatigue [110], the use 

of catastrophizing as a coping strategy [111], and fear of disease recurrence 

[105, 111]. Exercise is one of the few interventions suggested to decrease 

fatigue among cancer survivors [113, 114], but randomized controlled trials 

(RCTs) supporting this are absent [115, 116]. 

Prior investigations suggest that sociodemographic variables (younger age, 

lower income, perceived low social support) [117, 118], biomedical factors 

(premorbid health problems, later stage at diagnosis), [119, 120] and 

psychological factors (neuroticism, negative life event, primarily psychiatric 

diagnosis, precancer trauma, and trait anxiety) [121] act as significant 

predictors in the development and severity of PTSD or PTSD symptoms in 

early-stage cancer survivors.  

The role of personality in predisposing to cancer has been a topic of long 

running controversy. Early psychosomatic theories suggested that high 

extraversion and low neuroticism would increase cancer risk. Anti-emotional 

and overly rational thinking, and the suppression of negative emotions have 

also been hypothesised to increase cancer risk. Plausible mechanisms mediating 

these associations include accumulated stress responses disrupting the immune 

and endocrine systems and increased chronic inflammation. Personality may 

also influence cancer risk indirectly via adoption of poor health behaviours, 
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such as smoking and not participating in cancer screenings. Recent research has 

found only limited evidence to support personality as a risk factor for cancer. 

The majority of studies have focused only on extraversion and neuroticism but 

these two traits cover only part of personality variation. 

We adjusted statistically for neuroticism to distinguish intolerance of 

uncertainty from the potentially overlapping constructs of neuroticism. 

Avoidance, a common reaction to traumatic events such as cancer diagnosis, 

can interfere or suppress effective processing of the events and hinder 

psychological adjustment. Thus, avoidance of threatening images and thoughts 

may mediate the negative association between intolerance of uncertainty and 

psychological adjustment. 

 

1.4 Cancer Screening 

 

The U.S. Preventive Services Task Force recommends regular breast cancer 

screeningby mammography, cervical cancer screeningby Pap test, and 

colorectal cancer screening by fecal occult blood test, flexible sigmoidoscopy, 

colonoscopy, or doublecontrast barium enemas [122, 123]. The recent increased 

interest in risk perception in cancer [124] links advances in screening 

technology with needed behavior change. There is evidence that although not 

all individuals realize their colon cancer risk [125], there seems to be an 

association between risk perception and screeningbeha vior [126]. Thus, 

ongoingwork to determine how risk is best presented and how risk is processed 

by patients in medical situations will hopefully maximize screeningadherenc e 

and the use of developingtechnolog ies (virtual colonoscopy) to detect cancer in 

its early stages. Such work is arguably even more critical in individuals without 

a family history who may feel at low risk and dismiss the need for cancer 

screening. Thus, screeningtests have been developed and are effective in 

savinglives, if such tests are recommended by health care providers and adhered 

to by the public. In this case, the role for behavioral science partneringwith 

biomedicine to change the behavior of health care providers and the public to 

increase cancer screening behaviors is clear and can save lives or extend 

survival. 
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1.4.1 Cancer Survivorship 

 

Cancer survivorship research encompasses a large portion of the cancer 

control continuum, ranging from diagnosis through end of life care [127]. A 

critical area for translational research in cancer survivorship involves treatment 

decision making [128, 129]. Although a large amount of literature has 

examined decision makingand risk communication outside of the health domain 

[130, 131], it is relatively recently that the relevance of this research to the 

oncology setting has been recognized. Efforts are under way to translate what is 

known about decision making and risk communication into clinical applications 

that can foster optimal decision makingand greater decision satisfaction in 

cancer patients and survivors [128, 131]. Another essential component of 

survivorship care is intervention to prevent recurrent cancers and late effects or 

to minimize mortality and morbidity associated with these outcomes [127]. 

Cancer diagnosis and treatment are associated with a host of physical and 

psychological morbidities. For example, recent work has noted an increased 

risk for psychological symptoms with taxane-based chemotherapies, 

increasingly used for the adjuvant treatment of early and locally advanced 

breast cancer [128]. Recent research suggesting genetic risk factors for 

depression and stress vulnerability in the general population [129] may have 

high translation potential in the cancer survivorship setting. Identification of 

genes potentially linked to psychological morbidity in cancer survivors can 

potentially increase efficient use of scarce clinical resources and suggest what 

types of interventions might be most successful with specific individuals. 

Observational research with cancer survivors has suggested a link between risk 

for recurrence and/or serviva and weight gain and/or obesity [130, 131], 

physical activity [132], diet [131, 133, 134], and smoking [135, 136] . These 

observational data have led to efforts to develop behavioral interventions to 

promote dietary change [137, 138], increased physical activity [137, 139], and 

smoking cessation [140, 141] in cancer survivors. 

In addition to the need for behavior change in cancer screening on a 

population level, part of the promise of the recent genetic revolution has 

involved the possible public health effect of the receipt of genetic risk 

information. Furthermore, the discovery of low-penetrant genes that may 

combine to increase risk or combine with environmental risk factors such as 

diet to increase risk for cancer is anticipated to contribute to improved cancer 

risk stratification and risk reduction. Most cancers arise from small 
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contributions of many different genes, which may work in combination with 

one another or with environmental factors (e.g., diet) or behavioral practices 

(e.g., smoking). Some aspects of genetic risk assessment (e.g., BRCA1/BRCA2 

testing) are being routinely integrated into health care; however, other aspects 

(single nucleotide polymorphisms and gene-environment risk factor testing) are 

not yet part of routine health care but are expected to become a common 

practice. Before incorporatingthese tests into routine clinical practice, it will be 

important to understand the degree to which genetic risk information alters 

cancer screeningand surveillance practices. For example, a negative 

BRCA1/BRCA2 test result can provide false reassurance, lower perceptions of 

risk, and thereby reduce the likelihood that the individual will pursue 

recommended mammography. The largest empirical literature exists on the 

effect of mutation testingfor widely penetrant genes, such as BRCA1/BRCA2, 

CDKN2A/p16, and mismatch repair genes associated with Lynch syndrome on 

cancer screeningpractices, including colonoscopy, transvaginal 

ultrasonography, endometrial sampling, breast selfexamination, and 

mammography/magnetic resonance imaging screening. To date, there have 

been no studies evaluatingthe effect of biomarker or genetic polymorphism 

feedback provided with or without environmental risk information on cancer 

screening and surveillance practices. One example of this type of study has 

recently been published by Myers and colleagues who examined the effect of 

MTHFR gene and dietary folate feedback on perceptions of colorectal cancer 

risk. Participant knowledge about genetic and environmental risk assessment 

and colorectal cancer screening, and perceived social support for colorectal 

cancer screening, increased significantly from baseline. 

Additionally, the apolipoprotein E (APOE) gene, as well as other genetic 

polymorphisms, has been linked to risk for cognitive impairment in cancer 

survivors treated with cytotoxic chemotherapy. Although these findings have 

not been translated into clinical applications to reduce risk for cognitive 

morbidity in cancer survivors, their translational potential is evident. 

Chemotherapy treatment protocols could be modified to account for APOE 

gene status, or cognitive rehabilitation strategies could be targeted toward 

APOE gene carriers to minimize cognitive morbidity. 

Surprisingly, there are few data available on the effect of cancer care 

environments and protocol characteristics on clinical trial participation [142]. In 

addition, comprehensive reviews [143] of recruitingunderrepr esented 

populations to cancer trials note numerous weaknesses in publications to date, 
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includingrepr esentativeness, reliability, and validity of data collection methods, 

potential for bias, and data analysis problems. This is an area where successful 

ongoing collaboration already exists with the work of the NCI Centers of 

Excellence in Cancer Communication Research [144]. The CECCR Initiative, 

funded in 2003 and refunded in 2008, focuses on interdisciplinary efforts to 

‘‘translate theory and programs into practice’’ and includes projects on smoking 

cessation, increasing nutritional intake, and developing formats for presentino 

risk information and statistical information [145]. One key issue is how basic 

scientists and clinicians can identify and engage with behavioral scientists to 

realize the potential described in this article. Perhaps the most efficient route is 

to access the NCI-funded Cancer Centers programs [146]. Biomedical science 

has clearly made significant advances in the war on cancer over the past several 

decades. Behavioral science has done likewise, movingfrom broad, descriptive 

studies of psychological distress in cancer patients [147] to more refined 

descriptive work and targeted interventions, guided by medical and 

technological advances in the prevention, early detection, and treatment of 

cancer. The current emphasis on translational and interdisciplinary research will 

hopefully enhance the productive partnership of behavioral science with 

biomedical science as together we work on reducingcancer incidence, 

morbidity, and mortality. 

Speiegal reported in 1989 the results of a clinical trial demonstrating that 

women with metastatic breast cancer randomized to a year of weekly group 

therapy lived 18 months longer than control patients, and that the difference 

was not due to differences in initial disease severity or subsequent chemo and 

radiotherapy. A decade later we conducted an IRB-approved replication study 

that showed no overall effect of a similar group therapy on breast cancer 

survival, but a significant interaction with tumor type, such that those with 

estrogen receptor negative cancers who were randomized to group therapy lived 

significantly longer than did ER negative patients receiving standard care alone 

[148]. While this is a clear disconfirmation of the hypothesis that facing death 

together could improve survival, major advances in hormonal and 

chemotherapies had improved overall survival for women with metastatic 

breast cancer in the interim [149]. However, women with ER negative tumors 

were largely excluded from the benefit of hormonal treatments, which could 

account for the difference in findings [149]. Further support for this explanation 

comes from the fact that overall survival of our cohorts of women with 

metastatic breast cancer has improved over the decades. More recently, a 
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randomized trial of psychoeducational groups for women with primary breast 

cancer found both significantly reduced rates of relapse and longer serviva 

[150, 151]. In addition to this, our original study [152], and the recent palliative 

care study referred to above [146], three other published randomized 

psychotherapy trials [153, 154] and one matched cohort trial [155] have 

reported that psychosocial treatment for patients with a variety of cancers 

enhanced both psychological and survival outcome. However, six other 

published studies [156, 157], four involving breast cancer patients [158, 159], 

found no survival benefit for those treated with psychotherapy. Furthermore, 

the outcome of all of these studies is not random: no studies show that gathering 

cancer patients together in groups and directing their attention to emotional 

expression and mortality shortens survival  [160]. The most provocative but 

also discordant results have occurred in studies of women with breast cancer, 

where treatment for ER positive and also human epidermal growth factor 

receptor 2-positive (HER2+) tumors has improved substantially. Among 

cancers with poorer medical prognosis, such as ER negative breast cancer, 

malignant melanoma, non-small cell lung cancer, leukemia, and gastrointestinal 

cancers, intensive emotional support seems to extend survival. Patients who 

benefit from a targeted and highly effective chemotherapeutic approach obtain 

less apparent survival benefit from emotional support than do those with less 

effective biomedical interventions. Thus, especially in the palliative settling in 

which aggressive anti-tumor treatments are less efficacious, supportive 

approaches become more useful. One would think that psychosocial support 

would have the least biomedical effect in more advanced cancers, and yet our 

original observation involved women with metastatic breast cancer. By the time 

someone dies with cancer, they usually have a kilogram of tumor in their body. 

 

1.5 Mind/Body Interactions and Cancer Progression 

 

While a large portion of the variance in any disease outcome is accounted 

for by the specific local pathophysiology of that disease, prognosis must also be 

explained in part by 'host resistance' factors, which include the manner of 

response to the stress of the illness including the endocrine, neuroimmune, and 

autonomic nervous systems. For example, in a series of classic experiments in 

animals, Riley [161, 162] showed that crowding accelerated the rate of tumor 

growth and mortality. Activation of the hypothalamic-pituitary-adrenal axis 

(HPA) is an adaptive response to acute stress, but over time in response to 
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cumulative stress, the HPA's signal to noise ratio can be degraded, so that it is 

partially 'on' all the time, leading to adverse physiological consequences, 

including abnormalities of glucose metabolism, hippocampal damage, 

accumulation of abdominal fat, and depression. Sapolsky and colleagues found 

that stressed older animals not only had persistently elevated cortisol levels 

after the stress was over, but also much more rapid growth of implanted tumors 

[163, 164]. Abnormalities of HPA function, including glucocorticoid receptor 

hypersensitivity, have also been found to be associated with post-traumatic 

stress disorder. Persistently elevated or relatively invariant levels of cortisol 

may, in turn, stimulate tumor proliferation via differential gluconeogenesis in 

normal and tumor tissue, activation of hormone receptors in tumor, or 

immunosuppression [163, 165, 166]. Glucocorticoids are potently 

immunosuppressive, so the effects of acute and chronic stress and related 

hypercortisolemia may include functional immunosuppression as well. This has 

been demonstrated clearly in animals and there is growing evidence in humans 

as well. This in turn could influence the rate of breast cancer progression. Thus 

glucocorticoid dysregulation may be associated with other stress-related 

endocrine and immune dysfunction that could adversely affect host resistance to 

cancer progression. HPA abnormalities have been demonstrated in cancer 

patients. Women with metastatic breast cancer have flatter than normal diurnal 

cortisol patterns [167] and flattened diurnal cortisol predicts earlier mortality 

with breast cancer [168]. These aberrant glucocorticoid levels throughout the 

day may represent a failed response to chronic inflammatory aspects of cancer. 

For example, chronic inflammatory conditions such as colitis and EBV 

infection have been associated with colon and naso-pharyngeal cancers 

respectively [169]. Moreover, tumor cells can co-opt certain mediators of 

inflammation such as NFkB and growthpromoting cytokines and angiogenic 

factors to promote tumor progression and metastasis. Such chronic 

inflammation with relatively constant cytokine release into the circulation may 

trigger a glucocorticoid response that would especially disrupt circadian 

variation in cortisol levels. This may induce a cycle of glucocorticoid resistance 

that disrupts negative feedback and glucocorticoid control. The pro-

inflammatory cytokine IL-6 is associated with smaller hippocampal volume. 

Thus there may be an inflammatory cytokine-mediated influence on diurnal 

cortisol that is associated with breast cancer and its progression. Miller and 

colleagues have found flattening of diurnal cortisol slope associated with 

resistance to CRF-DEX suppression [170], similar to that found among women 
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with metastatic breast cancer [171]. IL1 alpha blocks GC receptor translocation 

in a mouse fibroblast line, reducing the ability of DEX to turn on a reporter 

gene construct, leading to glucocorticoid resistance. This is reversed with 

administration of an IL-1 receptor antagonist. This pathway demonstrates how 

cytokines can contribute to the dysregulation of diurnal cortisol seen in women 

with breast cancer. Thus this provides further evidence that cancer and 

associated inflammatory processes can dysregulate the HPA axis. The abnormal 

cortisol patterns, in turn, may affect expression of oncogenes such as BRCA1, 

and retard apoptosis of malignantly transformed cells [171]. Cytokine-

endocrine interactions are plausibly related to depression and adverse cancer 

outcome via such mechanisms [172]. There is also growing evidence that the 

other major hormonal stress response system in the adrenal gland, the 

sympathetic-adrenal-system (SAS), also affects cancer progression [173]. 

Epinephrine, produced in the adrenal medulla, is released in the early stress 

response, increasing heart rate and blood pressure. It also triggers release of 

vascular endothelial growth factor (VEGF) which stimulates the growth of 

blood vessels and therefore can provide a blood supply for metastatic cancer 

cells. Blocking the effect of norepinephrine with short inhibitory RNAs or beta-

blockers reverses this stress-induced increase in VEGF, and reduces tumor 

growth. Social isolation is associated with higher levels of tumor epinephrine in 

ovarian cancer patients [174]. The most striking clinical application of this 

relationship are recent studies demonstrating that breast cancer patients who 

happen to be taking beta adrenergic blockers for hypertension or other problems 

have longer disease-free and overall serviva [175, 176]. The line connecting 

“psycho” social factors to oncology can help to align better stress management 

and social support with enhanced somatic resistance to tumor growth. Psycho-

oncology is a discipline that helps cancer patients mobilize all of their resources 

to live well with cancer. 

Some of the most compelling evidence of long-term psychological distress 

is from our prior research with cancer survivors up to 11 years following 

hematopoietic stem cell transplant (HSCT) where we found that approximately 

half of survivors reported having experienced intrusive cognitions or physical 

reactions when reminded of their cancer experience. These long-term 

psychological symptoms occur irrespective of race, gender, or diagnosis, and 

have been associated with a serious disruption in quality of life (i.e., 

impairments in mental, social, physical, and vocational functioning) for cancer 

survivors.  
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1.6 Psychosocial Intervention Effects on Psychological Adaptation, 

Stress-Related Biobehavioral Processes, and Cancer Progression 

 

Because cognitive, behavioral and social factors can affect how cancer 

patients adapt to diagnosis and treatment for cancer, many investigators have 

evaluated the effects of psychosocial interventions on psychological adaptation 

during cancer treatment. As these interventions work to improve psychological 

adaptation to the stressors of cancer diagnosis and treatment they may directly 

(or indirectly through stress management) improve a myriad of health behaviors 

such as physical exercise, diet, sleep, and medication adherence, which can 

each in their own right, impact health outcomes in cancer patients. For a recent 

review of these pathways in the context of breast cancer see McGregor & 

Antoni [177]. The remainder of this review will focus on summarizing the 

empirical evidence accrued over the past 10 years for the effects of 

psychosocial interventions that modify cognitive, behavioral and 

social/interpersonal factors on psychological adaptation and how these changes 

in positive and negative psychological adaptation parallel alterations in stress-

related biobehavioral processes, and cancer progression. Because the largest 

number of psychosocial intervention studies have involved women with breast 

cancer (BCa) [178] we will emphasize this work, though where relevant, we 

also highlight intervention studies conducted in patients with other cancers. 

 

1.6.1 Psychosocial Intervention Effects on Disease Progression, 

Recurrence and Survival 

 

Spiegel et al [179] did not show an overall survival effect for SET, 

secondary analyses found that the subset of women with estrogen receptor (ER) 

negative tumors assigned to SET had greater survival. This suggested that while 

women with ER+ tumors may have had more effective medical treatment 

options available, women with ER-tumors (including those who are triple 

negative: ER-, PR-, Her2Neu-) could be the major beneficiaries of psychosocial 

interventions going forward. Two studies to date have used psychosocial 

interventions to modulate psychological adaptation in patients treated for 

primary disease, observed increases in biobehavioral (cellular immune) 

processes, and then followed patients for evidence of intervention effects on 

disease course (recurrence, mortality) for at least 10 years [180, 181, 182]. In 
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the first of these [180], patients with malignant melanoma were randomized to 

6 weeks of structured group-based psychosocial intervention vs usual care. 

Intervention participants revealed increased active coping and decreased 

negative mood at 6 weeks [180], increased interferon-stimulated natural killer 

cell cytotoxicity (NKCC) at 6 months [181], and decreased mortality and 

recurrence at 6 year and 10 yr follow-up [182]. While the changes in 

biobehavioral processes (NKCC) at 6-month follow-up did not predict the 6-yr 

clinical outcomes, intervention-associated increases in active coping did predict 

clinical outcomes. This suggested the possibility that other biobehavioral 

changes that may have occurred in tandem with increases in active coping (pro-

angiogenic or pro-inflammatory processes) may have mediated the effects of 

this intervention on disease outcomes. The Andersen et al [150] psychosocial 

intervention produced alterations in some stress-related immune processes that 

could contribute to improved general health and possibly altered disease course. 

These included increases in cellular immunity measures (lymphocyte 

proliferative responses [LPR] to mitogens) over the 4-month prepost 

intervention period. Women in the intervention did report decreased distress but 

also more healthy eating habits, reduced smoking rates, and differed in the 

range of chemotherapy doses received. At the 12-month follow up health and 

toxicity items rated by oncology nurses revealed that intervention participants 

evidenced better health status based on staff ratings. This team also conducted 

analyses of blood samples collected at longer-term followup during which 

women were monitored for health status and disease recurrence. Specifically, in 

a subgroup of depressed women monitored over the survival follow-up period, 

those assigned to the intervention showed decreases in immunologic markers 

consistent with active infection or chronic inflammatory conditions (total white 

blood cells [WBC] and neutrophils) compared to controls. Women whose 

cancer ultimately recurred revealed greater serum cortisol and greater levels of 

WBC and neutrophils 17 months prior to their recurrence compared to those 

who remained disease free suggesting that these immunological changes in the 

intervention group may have been relevant in explaining differences in clinical 

outcomes between groups. Interestingly those women who experienced a distal 

recurrence at this point had weaker cellular immune responses (NKCC, LPR to 

mitogens) and greater elevations in WBC compared to those who experienced a 

local recurrence.  
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1.6.2 Psychosocial Intervention Effects on Stress-Related Biobehavioral 

Processes during Breast Cancer treatment 

 

Briefly, the effects of CBSM and MBSR have included decreases in late 

afternoon serum cortisol levels and increases in lymphocyte proliferative 

response and Th1 cytokine production and Th1/Th2 production ratio [183]. 

Women completed questionnaires and provided blood samples at 6 and 12 

month follow-up. Women in CBSM reported improvements in negative and 

positive mood and a wide variety of quality of life indicators as well as 

decreases in late afternoon serum cortisol, and increases in IL-2 and IFN-γ 

production from anti-CD3 stimulated peripheral blood mononuclear cells 

(PBMCs). Thus this form of intervention, which was previously associated with 

decreases in distress states, and increases in positive states, was also related to 

reductions in cortisol and increases in cellular immune function that are 

consistent with a hastened recovery from cancer treatment. Intervention effects 

on Th1 cytokine production may be important for supporting cellular immune 

processes that are involved in tumor eradication, such as antigen presenting 

cells, cytotoxic- T-cells, and T regulatory cells. Some biological processes that 

remain to be studied to explain the effects of psychosocial interventions on 

clinical outcomes in cancer patients include inflammation and those processes 

that may play a role in directly supporting tumor growth and metastasis, such as 

angiogenesis, tumor cell migration, tissue remodeling, and anoikis and 

resistance to apoptosis. There is growing evidence that neuroendocrine 

hormones such as glucocorticoids and adrenergic hormones can influence 

communications between tumor, endothelial, and stromal cells which appears to 

be critical in modulating downstream signaling pathways important for disease 

progression. One paradigm for examining the effects of psychosocial 

interventions on cell signaling pathways that are relevant to human cancer 

progression is to examine whether psychosocial interventions with cancer 

patients are associated with transcriptional changes in circulating leukocytes 

reflecting molecular pathways that affect inflammation and cellular immune 

signaling as well as those that promote invasion and metastasis. For instance, 

given that chronic stress and negative affect are related to other biological 

processes such as inflammation, which may have relevance for cancer 

progression [183], it is important to examine whether stress reduction 

interventions (e.g., CBSM) can affect inflammatory indicators and stress-

sensitive neuroendocrine processes (e.g., glucocorticoid receptor sensitivity) 
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that control inflammation within circulating leukocytes. It would also be 

intriguing to show that these interventions are associated with transcriptional 

changes in genes controlling cellular immunity (e.g., interferon activation 

pathways) within these cells.  

 

1.6.3 Intervention Effects on Stress-Related Leukocyte Transcriptional 

Changes in Cancer Patients Undergoing Treatment  

 

Using frozen cells from women who had previously participated in an RCT 

testing the effects of a 10-week CBSM intervention vs an active control we 

conducted genome-wide transcriptional profiling and bioinformatic analysis at 

study entry, and 6- and 12-month follow-up [184]. Greater negative affect and 

less positive affect was associated with greater than 50% differential expression 

of 201 genes, including upregulated expression of proinflammatory cytokines 

(IL1A, IL1B, IL6, TNF) and metastasis-promoting genes (e.g., those involved 

in tissue remodeling and epithelial-mesenchymal transition, LMNA, MMP9). 

Gene Ontology analyses confirmed that these transcripts were 

disproportionately involved in pro-inflammatory cytokine function and wound 

healing. This is the first evidence that individual differences in psychological 

adaptation status early in BCa treatment (2–10 weeks after surgery) are 

significantly associated with a leukocyte transcriptional profile reflecting an up-

regulation of signaling pathways associated with inflammation, invasion and 

metastasis. Women assigned to CBSM showed decreases in negative affect and 

increases in positive affect, and also showed altered expression of 91 genes by 

> 50% at 6–12 month follow-up. These changes included down-regulation of 62 

genes encoding pro-inflammatory cytokines, the prostaglandin-synthesis 

enzyme COX2, inflammatory chemokines and their receptors, and mediators of 

tissue remodeling and epithelial-mesenchymal transition. Women in CBSM 

also revealed 29 upregulated genes relevant for cellular immune responding 

including Type I interferon response, Type II interferon signaling, and 

interferon signal transduction. Real-time Polymerase Chain Reaction (RT-PCR) 

analysis confirmed microarray-indicated group differences in the between-

group relative expression of a sample of transcripts audited. Women in CBSM 

showed increased expression of genes controlling the glucocorticoid receptor 

(GR) relative to controls. Parallel analyses of gene transcription controlling for 

concurrent serum cortisol levels showed an over-representation of GR response 

elements in the promoters of CBSM-up-regulated genes. Differential 
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transcription of genes bearing GR response elements was not attributable to 

differential expression of genes encoding the GR. These findings are 

provocative and suggest that the effect of CBSM on gene profiles reflecting a 

down-regulation of inflammatory signaling co-occur in tandem with an 

upregulation of GR. Since chronic stress has been proposed to down-regulate 

GR and up-regulate inflammatory (NFκB) signaling in other populations  it is 

plausible that the transcriptional changes in neuroendocrine and inflammatory 

factors observed after CBSM are mediated by the decreases in chronic stress 

and negative affect as noted above. Transcript Origin Analyses [188] implicated 

monocytes and plasmacytoid dendritic cells (pDCs) as the most likely cells 

involved in CBSM induced transcriptional changes with up-regulated genes 

deriving predominately from monocytes and downregulated transcripts 

associated with both monocytes and pDCs. The effects of CBSM on gene 

expression profiles persisted when controlling for clinicopathological, cancer 

treatment-related, and psychiatric medications, as well as potential 

sociodemographic and behavioral confounders. Importantly, the genes down-

regulated by CBSM included many of the transcripts that were also up-

regulated in women with greater negative and less positive affect at baseline. 

This suggests a specificity of CBSM impact on psychological adaptation-

associated genes, specifically those involved in inflammation and tissue 

remodeling. The immune cell types most likely mediating CBSM 

transcriptional alterations--antigen presenting myeloid cells — have previously 

been linked to distress states [188]. Bioinformatic inferences of TF activity 

(GATA- and NF-κB/Rel-family TFs) associated with CBSM-induced 

transcriptional alterations have been linked to stress and SNS signaling in prior 

work as well [185, 186]. Findings also suggest that CBSM induced GR 

activation, possibly representing a reversal of the distress related GR 

transcriptional down-regulation shown in other work on chronic stress [185]. 

Because these effects persisted after controlling for individual differences in 

circulating cortisol levels [187], they suggest that CBSM affects GR target gene 

expression primarily by enhancing GR functional sensitivity (i.e., reversing 

stress-induced GR desensitization) [188]. If this is true it opens the possibility 

that CBSM and other stress reduction interventions may modulate 

inflammatory signaling by mitigating stress-induced GR downregulation in the 

context of cancer treatment, and possibly in other chronic medical and 

psychiatric conditions. If in fact CBSM was capable of causing the changes in 

gene expression observed in this study it is unclear whether the accompanying 
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changes in CNS-mediated mood changes precede or follow from changes in 

leukocyte signaling. It is plausible that pro-inflammatory cytokines derived 

from activated monocytes may signal to the brain to causally affect neural 

function and, thus inducing a bi-directional regulatory circuit that could explain 

associations between inflammation and CNS-mediated distress processes. 

These results justify future randomized trials of similar psychosocial 

interventions in cancer patients utilizing transcriptional analyses of specific 

leukocyte subsets, possibly along with functional assays designed to probe the 

communication between neuroendocrines (e.g., glucocorticoids) and specific 

leukocyte subpopulations (e.g., monocytes) and their association with longer-

term clinical outcomes in order to explore whether the effects of psychosocial 

interventions on these signaling pathways are relevant to cancer disease 

progression. It also appears that the women receiving CBSM show 

contemporaneous increases in gene expression associated with a recovery of 

interferon-mediated cellular immunity, which may be relevant for 

immunosurveillance of cancer micro-metastases [189] or opportunistic 

infections during and after adjuvant treatment.  

 

1.6.4 Psychosocial Intervention Effects in Other Cancer Populations 

 

One study showed a 2-session stress management intervention (deep 

breathing, guided imagery and adaptive coping skills) offered to men prior to 

surgery for prostate cancer related to decreases in mood disturbance and 

increases in NKCC one week pre- to 48 hrs post-surgery [190]. This is an 

interesting finding in view of prior work showing that a psychosocial 

intervention initiated prior to surgery was associated with improved 10-year 

survival in patients treated for gastrointestinal cancer [191]. Another study 

showed that telephone-delivered psychosocial counseling intervention is 

associated with improved QoL and a shift toward a more Th1/Th2 cytokine bias 

in women with cervical cancer [192].  

 

1.6.5 Exploring Other Clinical Health Outcomes in Cancer Patients  

 

It has also been established that comorbidities before cancer treatment can 

affect clinical outcomes (decreased survival, increased disease recurrence) 

[193]. For instance, conditions such as diabetes mellitus, may increase the risk 

for disease recurrence in colon cancer [194], while obesity, another sign of 
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altered insulin metabolism, has been associated with reduced efficacy of 

aromatase inhibitors in ER + breast cancer patients [195]. Interestingly 

metformin, an insulin metabolism modulator, has been shown to have potential 

as a cancer therapeutic, especially in breast and colon cancers, which are 

associated with hyperinsulinemia [196]. To the extent that psychosocial factors 

and stress physiology can affect the pathogenesis of comorbidities related to 

insulin metabolism [197, 198, 199] then psychological interventions, including 

stress management, may mitigate the risk of and effects of these conditions in 

cancer survivorship. It seems reasonable that psychosocial intervention may be 

able to affect the risk of opportunistic disease and some of the co-morbidities 

listed here in treated cancer patients and may yield definitive results in much 

shorter follow-up periods than are requie for documenting effects on disease 

recurrence and survival.  

 

1.6.6 Caveats and Methodological Considerations  

 

Using the example of breast cancer, differences in clinicopathological 

characteristics can have prognostic significante (stage, HER2-neu+/−, 

ER/PR+/−) [200, 201], and in at least one trial, were found to moderate the 

effects of a psychological intervention on clinical outcomes. There is likely 

inter-individual variation in neuroimmunological responses attributable to 

surgery, chemotherapy, radiation, immunomodulators, anti-emetics, and 

hormonal treatments (e.g, Tamoxifen), to name a few of the major classes of 

treatment. Because some have hypothesized that the critical period for stress-

mediated immunosuppression increasing the risk of breast cancer metastatic 

spread is in the weeks after surgery, it seems as though some intervention 

research in breast cancer patients may benefit by contending with these timing 

issues head on as in the case of the Andersen et al [150] trial. Going forward, 

potential confounds might be minimized in psychosocial intervention trials by 

controlling for elapsed days since diagnosis and surgery for the pre-intervention 

measures, elapsed days since most recent adjuvant treatment for intercurrent 

follow-ups, as well as careful monitoring of frequency/dosage of regimen, 

treatment actually received, corticosteroids, anti-emetics, nonsteroidal anti-

inflammatory agents, and other medications patients are receiving at each time 

point. As attention in cancer research has shifted to a greater emphasis on the 

tumor microenvironment, it is now reasonable to examine how psychosocial 

processes and interventions affect the stromal cells (e.g., circulating and tumor-
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associated myeloid cells) that could interact in the tumor microenvironment and 

how such changes relate to the clinical course of disease.  

Emerging technologies now allow us to expand biobehavioral research in 

oncology by applying microarray and bioinformatics analyses of immune and 

tumor cell transcriptional activity. This could illuminate the juncture of 

neuroimmune communications underlying inflammatory and tumor promoting 

cell signaling. It is reasonable to propose that psychosocial interventions that 

address cancer patient’s focal concerns in the period before and after surgery 

for primary disease may reduce stress associated exacerbations of biobehavioral 

processes that could promote disease progression. Basic research and 

preliminary intervention studies suggest that stress factors and psychological 

interventions may modulate biobehavioral processes in patients diagnosed with 

ovarian, cervical and prostate cancers.  

Multidisciplinary Team (MDT) and Team Oncology Medicine are 

international medical hot topics in recent years. MDT is usually composed of 

specialists from two or more related disciplines, which work together to discuss 

some kinds of malignant tumors, and to form a clinical treatment plan [202]. 

Team Oncology Medicine is patient-centered, the relevant specialists aim at 

patients' Obvious achievements have been made in breast cancer, ovarian 

cancer, rectal cancer, prostate cancer, and lung cancer using the MDT treatment 

model [203, 204]. 

There are many international large-scale cancer centers such as M. D. 

Anderson Cancer Center (Houston, TX, USA), Philadelphia Veterans Affairs 

Medical Center (Philadelphia, PA, USA), the Netherlands Cancer Institute of 

Antoni van Leeuwenhoek Hospital (Amsterdam, Netherlands), and the National 

Cancer Action Team of St Thomas' Hospital (London, UK) which have set up a 

MDT treatment model [205, 206]. In this treatment model, the specialists from 

two or more departments such as oncosurgery, department of tumor medicine, 

tumor radiotherapy department, medical imaging department, pathology 

department, actual conditions and needs to guide patients with a team 

advantage, and provide extensive information, resources, and support and other 

related departments get together to discuss a patient's condition and form a 

treatment plan. A finding from University of Leeds (Leeds, UK) emphasized 

the importance of MDT in malignant tumor treatment [207]. This study was a 

retrospective analysis of 7,602 surgically resected colorectal cancer patients for 

whom colorectal pathology minimum data sets had been collected. A threshold 

for an adequate lymphadenectomy was defined as retriva of 12 nodes. The 



37 

 

operating surgeons and reporting pathologists were identified for each tumor. 

Surgeons and pathologists were then assigned to be team or nonteam members 

according to the results of the National Cancer Peer Review process. In recent 

years, cancer morbidity and mortality are not optimistic in a worldwide scope.  

In the "Biology-Psychology-Society Medical Model", with the scientific 

and technological progress and people's understanding of solid tumors, the 

malignant tumor treatment model has basically changed from single-subject 

treatment to multidisciplinary collaboration treatment which was led by a 

Multidisciplinary Team. On this basis, a more consummate malignant tumor 

treatment – Team Oncology Medicine has been set up, which pays close 

attention to patients' actual demand to improve the quality of life.  

When a child is diagnosed with cancer, it is quickly understood that he or 

she will die without treatment. Typically, treatment protocols require 

hospitalization, painful and invasive diagnostic and monitoring procedures, and 

surgery, chemotherapy, and/or radiation therapy. This model recognizes the life 

threat inherent in cancer and explains symptoms such as intrusive thoughts, 

physiological arousal, hypervigilance and avoidance. The time and physical 

demands of treatment prompt strain and disorganization; Horwitz and Kazak 

[208] found that families of children with cancer 6 to 41 months post-diagnosis 

were more likely to fall into the chaotic and rigid ranges of flexibility when 

compared to community controls. For example, Cohen and colleagues [209] 

found that significantly more families of children with cancer up to 4 years 

postdiagnosis scored in the enmeshed range when compared to norms (21% vs. 

14%). Research specifically concerning family functioning and posttraumatic 

reactions in survivors of childhood cancer is scant. In summary while it is 

widely recognized in the general trauma literature that a child's response to a 

traumatic event is greatly influenced by family context [210], the evidence 

linking family functioning and cancer-related PTSD in adolescent survivors is 

weak.  

Many parents of children with cancer explore the use of integrative 

therapies (IT) to help manage the side effects associated with cancer therapy, to 

augment the efficacy of conventional medications, and to provide psychological 

support for coping with the diagnosis of cancer. Children with cancer are 

significant consumers of modalities classified as IT, with international surveys 

demonstrating 31% to 84% reportedly using such terapie [211]. Specific 

prevalence data on the use of IT among children with hematological 

malignancies has generally not been reported in the surveys, although IT were 
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used by 53 of 60 children with leukemia in a recent Malaysian study [212]. 

Most children use these therapies in an “integrated” approach with conventional 

therapies; relatively few reports describe the use of alternative therapies in lieu 

of conventional medicine, although 5 of 6 cases involved children with good 

prognosis hematological malignancies [213]. Parents pursue IT in order to 

ensure that they have left “no stone unturned” and to feel as if they are doing all 

they can to help their child be cured or support them during cancer therapy. 

Although there has been a significant increase in research on IT for cancer, 

there is still a paucity of data to guide clinical practice incorporating IT for 

children with hematological malignancies. 

Despite limitations, evidence is available from research studies including 

randomized controlled trials to support the use of some IT for symptom control 

among children with hematological malignancies [214, 215].  

In addition to evaluation of direct anti-cancer activity, the investigation of 

the interactions of specific dietary supplements with conventional 

chemotherapy and radiation therapy is an area of pressing need. Antioxidants 

are one of the most common classes of supplements used by patients with 

cancer; these supplements are used for direct cytotoxic effects, for synergy with 

conventional therapy or to mitigate conventional therapy-induced toxicity.  

Children also tend to tolerate chemotherapy better, as they are less likely to 

have comorbid conditions. Therefore, it is critical that therapies that may 

interfere with or encourage refusal or delay of conventional therapies be 

avoided in the child with cancer. Several types of integrative therapies can be 

considered for symptom control in the care of the child with hematological 

malignancies at this time Massage therapy. Glutamine is safe and beneficial in 

reducing the severity of mucositis in children undergoing stem cell 

transplantation.  

Survivors are challenged with issues not limited to energy balance, fatigue, 

bone health, pain syndromes, and anxiety and are at increased risk for many 

long-term sequelae, including cardiac dysfunction, stroke, osteoporosis and 

osteonecrosis, infertility, and second malignancies. For example, yoga and 

meditation may help to reduce the feelings of anxiety associated with cancer 

recurrence, may lessen the functional impact of disturbances in balance or gait, 

or assist with maintenance of a healthy weight.  
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1.7 Chemotherapy as a contributor to disturbed sleep and insomnia 

 

The greater rate of insomnia experienced by cancer patients has not only 

been attributed to the emotional consequences of being diagnosed with cancer 

but also to the direct effects of cancer treatments and their side effects, 

particularly chemotherapy [216, 217, 218]. In a prospective study of 823 

patients undergoing chemotherapy, 39.8% reported moderate or severe 

insomnia symptoms after their first chemotherapy treatment, with symptoms 

persisting throughout subsequent cycles in two-thirds of patients. A systematic 

review of 21 articles further suggested that sleep disturbances can persist for up 

to 1 year post-chemotherapy. The most commonly reported sleep problem by 

patients undergoing chemotherapy is the inability to maintain sleep (63.3%), 

with disruptions being attributed to the anxiety and worry related to the cancer 

diagnosis/treatments and the effects of cancer treatments themselves (ie, 

postsurgical pain/discomfort, overall fatigue, nausea, nocturnal hot flashes, 

increased bathroom use, and steroid-induced agitation) [219, 220].  

The pattern is a functional property of all living matter, including humans, 

and is controlled by two primary factors: the amount, timing, and placement of 

sleep across the day (i.e., sleep homeostasis) and the underlying intrinsic 

circadian rhythm. The role of homeostatic factors and circadian rhythm in sleep 

regulation is best understood when sleep is examined as a physiologic as well 

as a behavioral process controlled by a system based in the brain and central 

nervous system. The process of sleep onset also is modulated by the 

sympathetic nervous system and by the hypothalamic-pituitary-adrenal (HPA) 

axis. Input from the systems is filtered out by the thalamus as sleep occurs, a 

process that must be filtered continually to maintain uninterrupted sleep. The 

circadian oscillator resides in the suprachiasmatic nuclei, where rhythms are 

generated and synchronized with the environment by light and dark cues from 

the retina of the eye. Additional timing modifications are provided by 

interaction with the paraventricular nuclei and the ventromedial hypothalamus. 

Marker rhythms of the circadian oscillator are the core temperature rhythm and 

the rhythmic secretion of the hormone melatonin. At sleep onset, sleep 

initiation is most likely to occur during the falling phase of the endogenous 

component of the temperature rhythm. Timing of the circadian component is 

aduste by melatonin secreted from the pineal gland during the dark and 

inhibited by light exposure. Circadian timing also is adjusted by levels of 

plasma and central nervous system neurotransmitters and neuroendocrine 
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factors such as gamma-amino-butyric acid; dopamine; growth hormone 

releasing hormone; prostaglandins D2, E2, and F2a; vasoactive inhibitory 

peptide; and growth hormone. Final awakening typically occurs when body 

temperature is rising (approximately one to two hours after the minimum 

temperature of the endogenous circadian rhythm) and sleep pressure (Process S) 

has decreased. An absent or blunted rhythm of melatonin secretion also has 

been noted in patients with lung or colorectal cancer. Changes over time in 

nighttime melatonin levels in patients with breast or ovarian cancer also have 

been reported. In addition, cancer cells produce and induce production of 

cytokines, substances that promote sleep. More detailed summaries have been 

published. Further research is needed to understand more fully the extent to 

which the pathophysiology of cancer affects sleep and wakefulness.  

Mormont et al reported that metastatic colorectal cancer patients with 

dysregulated sleep/wake patterns (ie, poorly differentiated activity levels during 

wake and sleep) were five times more likely to die within 5 years than patients 

with a more distinguishable circadian rhythm [221]. When assessed using 

actigraphy, people with a dampened circadian rhythm, characterized by flat 

profiles with less activity during the day and more activity during the night, 

reported more depressive symptoms and worse overall quality of life than those 

with more robust circadian rhythms. 

Compared with good sleepers, individuals with insomnia exhibit cognitive, 

physiological, and cortical hyperarousal; demonstrate particular cognitive 

patterns and attentional biases; and strongly endorse problematic sleep-related 

beliefs. Relaxation training (the original behavioral intervention for insomnia) 

is no longer regularly incorporated into CBT-I but is sometimes utilized to 

reduce peripheral autonomic arousal and facilitate mental de-arousal.  

Modern techniques in molecular genetics are being used in insect and 

animal models to begin to elucidate the genetic basis for circadian rhythms and 

sleep disturbances. From 2003–2004, an increasing volume of descriptive 

studies was published that included the variable of sleep in some context in 

patients with cancer. A search of MEDLINE, CINAHL, and PsycINFO was 

conducted to identify all nonpharmacologic intervention studies that examined 

sleep disturbance or sleep quality outcomes in adults with cancer; the search 

revealed 20 studies that met the criteria. Few of the approaches have been 

studied in populations with cancer, although the drugs are used commonly 

clinically in people with cancer. Antidepressants including serotonin reuptake 

inhibitors (SSRIs) and tricyclic antidepressants also may aid sleep, depending 
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on dosages used. SSRIs have varying effects on anxiety and daytime activity. 

The identified substances primarily included the herbal supplements valerian 

kava, and St. John’s wort, plus the hormone supplement melatonin. Although 

patients with cancer were included as participants in a few studies, research 

testing pharmacologic complementary and alternative substances to treat sleep 

disturbances that focused specifically on people with cancer is almost 

nonexistent. St. John’s wort may have anxiolytic effects with relevance to sleep, 

but herb-drug interactions with chemotherapeutic agents and other common 

drugs make the herb a potentially dangerous choice for use in patients with 

cancer [222].  

A continued need exists for well-designed, large sample, double-blind, 

placebo-controlled clinical trials to determine the efficacy and safety of 

complementary and alternative therapies for sleep/wake disturbances in people 

with cancer.  

This state-of-the-science summary of sleep/wake disturbances in people 

with cancer and their caregivers provides information to guide evidence-based 

practice, the “conscientious explicit and judicious use of theory-derived 

research-based information in making decisions about care delivery to people or 

groups of patients and in consideration of people needs and preferences” [223]. 

Because of the high incidence of sleep/wake disturbances in people with cancer, 

sleep-screening tools, such as the Clinical Sleep Assessment (Adult) and 

Clinical Sleep Assessmen (Child), should be integrated into oncology clinical 

practice. Not all patients report disturbed sleep; however, a subset of patients 

report problems at varying times throughout the cancer experience [224, 225, 

226]. 

 

1.8 Serotonin 

 

The role of the genetic polymorphism in the response to treatment and 

survival for oncological patients is well known. However, the genetic 

polymorphism of serotonin transporter (SERT) in causing an increased risk of 

depression in subjects who experienced stressful life events is also known and it 

has been initially reported by Caspi et al. Serotonin (5-HT) neurotransmission 

has a key role in the regulation of the activity of the central nervous and 

influences a wide variety of physiological and psychological processes 

including individual differences in personality traits [227, 228]. The serotonin 

transporter gene (SLC6A4) encodes the serotonin transporter protein (5-HTT), 
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which acts as a key regulator by removing serotonin from the synaptic cleft. 

The promoter region of the SLC6A4 gene contains a polymorphism with short 

(s) and long (l) repeats in a region: 5-HTT-linked polymorphic region (5-

HTTLPR). The long form was shown to be associated with higher and the short 

form with lower expression of the gene product [229]. Several studies have 

provided strong evidence for an association between the 5-HTTLPR short allele 

and neuroticism, defined as proneness to negative emotionality, including 

depression and anxiety. Individual with either one or two copies of the short 

allele had significantly greater levels of neuroticism than those homozygous for 

the long allele [229]. The analysis of the association between the 5-HTTLPR 

polymorphism and neuropsychiatric disorders, including anxiety and depressive 

syndromes, has shown some positive but contradictory findings. Significant 

associations between the short variant and susceptibility for mood disorders 

have been reported [230, 231, 232] but other studies did not confirm these 

findings [233]. The original results of Caspi et al. [234] suggested that 

individuals carrying the short (s) allele are more likely to develop major 

depression following exposure to early life stress (e.g., childhood 

maltreatment). More recently, many investigators found that this polymorphism 

confers risk for psychopathology in the presence of stress during adulthood 

[235, 236], which has been confirmed in mouse models [237]. Individuals with 

one or two copies of the s allele exhibited higher levels of depressive symptoms 

following exposure to stressful events than did individuals who were 

homozygous for the l allele. Perhaps most notably, a number of studies have 

shown that neuroticism mediates the association between the serotonin 

transporter gene polymorphism and stress-reactive phenotypes like depression 

and anxiety by increasing the magnitude of emotional reactivity to stressful 

events [238, 239]. Taken together, these findings suggest that this genetic 

polymorphism produces an increased sensitivity to the impact of stressful 

events that in turn increases the likelihood of anxiety and depression. Although 

there is evidence that athletes are highly vulnerable for developing mental 

health problems due to the level of stress they experience [240] little is known 

about the association between the 5-HTTLPR polymorphism and the 

development of depressive and anxiety symptoms in the athlete population. In 

addition research suggests that an episode of major depression increases trait 

neuroticism and it is possible that the mediating effect of neuroticism on the 

association between the 5-HTTPRL genotype and depression may be due, in 

part at least, to the fact that those who report a history of lifetime major 
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depression will also report elevated trait neuroticism, because of this history 

[241]. However, several researchers suggested that depression and anxiety may 

best be viewed as dimensional, not a categorical, constructs and explored the 

influence of the 5-HTTLPR genotype on affective disorders treating anxiety 

and depression as continuous variables [242, 243].  

We had the opportunity to use diagnosis of colorectal cancer, known to 

increase risk for depression, as the severely stressful life event [244, 245]. In 

addition, we applied use of antidepressants as a measure of pharmacologically 

treated depression. Using exact dates of diagnosis of colorectal cancer and 

redeemed prescriptions of antidepressants, we tested the hypothesis that risk for 

use of antidepressants following diagnosis of colorectal cancer is associated 

with bi- and triallelic genotypes of 5-HTTLPR. 

SERT-P polymorphism results from a 44 base-pair insertion/deletion, 

approximately 1 kb upstream of the serotonin transporter gene. The 

polymorphism results in an insertion (L) and a deletion (S) allele [246]. In 

functional studies using a transfected cell line, homozygous deletion (S/S) and 

heterozygous (L/S) SERT genotypes were associated with lower transcriptional 

activity compared with that of the homozygous insertion (L/L) genotype, 

leading to a reduction in 5-HT reuptake [247]. Several studies have investigated 

the association between SERT gene polymorphism and irritable bowel 

syndrome (IBS), with contradictory results [248, 249]. Two twin studies 

support a genetic and environmental basis for pathophysiology [250, 251]. In a 

study of 54 patients with IBS and 91 healthy subjects, it was found that the 

presence of the S/S genotype in IBS patients carries an increased risk of the 

constipation-predominant type of IBS (C-IBS) [252] .  

 

The objective of this exploratory study was to identify the determinants of 

intrusive recollections in breast cancer survivors; furthermore, Determine the 

relationship between personality, polymorphisms of the serotonin transporter 

(5HTT) with the anxiety and depressive symptoms in patients with 

gynecological cancer. We investigated the anxious-depressive symptomatology, 

neuroticism and coping strategies in two different populations for the 

oncological manifestation in gynecology (cervix vs endometrium). We asked if 

there are differences about anxious-depressive symptomatology, neuroticism 

and coping strategies in different oncological treatments (pharmacological vs 

chemo-radio). We expected that our study could be useful both in 

recommending clinical strategies for more easily evaluating our patients’ 
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expected psychological distress and in developing appropriate supportive 

communication and/or intervention. 
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Capter 2  

 

Methods/Design 

 

2.1.1 Study design 

 

In this study forty gynecological oncological patients  were recruited from 

University Gynecology Department in Foggia between January 2014 and 

December 2016. 

Study protocol approval and trial registration Participation in the study was 

voluntary and written informed consent was obtained. Patients were informed 

that they could withdraw their consent to participate at any time, with no 

negative consequences on their future medical treatment. Patients who wished 

to withdraw from the study received care as usual. Eligible patients received an 

explanation of the study procedures and were asked to sign an informed 

consent.  

 

2.1.2 Inclusion and exclusion criteria 

 

Participant eligibility criteria included a diagnosis of a curable solid tumor. 

We enrolled participants at least 4 weeks after cancer diagnosis to ensure that 

the anxiety symptoms persisted beyond the initial adjustment to a new cancer 

diagnosis. Patients prescribed psychotropic medications were eligible to 

participate because benzodiazepines in particular are a standard component of 

many chemotherapy regimens for alleviation of symptoms, such as nausea. 

Study referrals came from oncology clinicians, palliative care specialists, 

psychiatrists, or patients themselves through advertisements in the University 

Gynecology Department in Foggia.  

No report of suicidal ideation, thought disorder, or psychosis. 

 

2.1.3 Psychometric Evaluation 

 

The Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I) 

[253] and Structured Clinical Interview for DSM-IV Axis II Personality 

Disorders (SCID II) [254], were administrated to assess current and previous 

psychiatric diagnoses. The clinical assessment was conducted by psychiatrists 
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and/or licensed research psychologists who were trained to a minimum 

interclass correlation of 0.80.  

Personality traits were measured with two scales from the Eysenck 

Personality Questionnaire—Revised: the extroversion and neuroticism scales, 

each with 12 dichotomous items. The concept of neuroticism refers to a general 

emotional over responsiveness and liability to develop neurotic disorders under 

stress. The concept of extroversion refers to outgoing, sociable, uninhibited, 

impulsive inclinations. The NEO Five-Factor Inventory (NEO-FFI) was used to 

assess of personality [255]. The personality description is given in 5 

dimensions: neuroticism, extraversion, agreeableness, openness and 

conscientiousness. The structure of this test has been validated in a variety of 

populations and cultures [256, 257, 258] using various personality inventories 

[259].   

The POMS is a standard validated psychological test formulated by McNair 

et al. [260] consisting of 65 items that fit into 6 categories: tension-anxiety 

(T/A), depression-dejection (D/D), angerhostility (A/H), vigor-activity (V/A), 

confusion-bewilderment (C/B) and fatigue-inertia (F/I). The Temperament and 

Character Inventory (TCI) is an inventory for personality traits devised 

by Cloninger et al. [261]. It is closely related to and an outgrowth of 

the Tridimensional Personality Questionnaire (TPQ), and it has also been 

related to the dimensions of personality in Zuckerman's alternative five and 

Eysenck's models [262] and those of the five factor model [263] TCI operates 

with seven dimensions of personality traits: four so-called temperaments [264]: 

Novelty Seeking (NS), Harm Avoidance (HA), Reward Dependence (RD), 

Persistence (PS), and three so-called characters Self-Directedness (SD), 

Cooperativeness (CO), Self-Transcendence (ST). Each of these traits has a 

varying number of subscales. The dimensions are determined from a 240-item 

questionnaire. The TCI is based on a psychobiological model that attempts to 

explain the underlying causes of individual differences in personality traits 

[264]. 

The State-Trait Anxiety Inventory (STAI) is a commonly used measure of 

trait and state anxiety [265]. It can be used in clinical settings to diagnose 

anxiety and to distinguish it from depressive syndromes. It also is often used in 

research as an indicator of caregiver distress Form Y, its most popular version, 

has 20 items for assessing trait anxiety and 20 for state anxiety. State anxiety 

items include: “I am tense; I am worried” and “I feel calm; I feel secure.” Trait 

anxiety items include: “I worry too much over something that really doesn’t 

https://en.wikipedia.org/wiki/Inventory
https://en.wikipedia.org/wiki/Personality_trait
https://en.wikipedia.org/wiki/Cloninger
https://en.wikipedia.org/wiki/Tridimensional_Personality_Questionnaire
https://en.wikipedia.org/wiki/Alternative_five
https://en.wikipedia.org/wiki/Temperament_and_Character_Inventory#cite_note-2
https://en.wikipedia.org/wiki/Five_factor_model
https://en.wikipedia.org/wiki/Novelty_Seeking
https://en.wikipedia.org/wiki/Harm_Avoidance
https://en.wikipedia.org/wiki/Reward_Dependence
https://en.wikipedia.org/wiki/Persistence_(psychology)
https://en.wikipedia.org/wiki/Self-Directedness
https://en.wikipedia.org/wiki/Cooperativeness
https://en.wikipedia.org/wiki/Self-Transcendence
https://en.wikipedia.org/wiki/Psychobiological
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matter” and “I am content; I am a steady person.” All items are rated on a 4-

point scale (e.g., from “Almost Never” to “Almost Always”). Higher scores 

indicate greater anxiety. The STAI is appropriate for those who have at least a 

sixth-grade reading level. Internal consistency coefficients for the scale have 

ranged from .86 to .95; test-retest reliability coefficients have ranged from .65 

to .75 over a 2-month interval.  

The Italian version of COPE (Coping Orientations to Problems 

Experienced) [266] was administered to assess coping styles. The COPE is a 

self-report questionnaire that measures 15 coping strategies: five scales that 

measure problem-focused coping (active coping, planning, suppression of 

competing activities, restraint coping, and use of instrumental social support); 

six scales that measure emotion-focused coping (use of social-emotional 

support, positive reinterpretation and growth, acceptance, humor, focusing on 

and venting of emotions, and turning to religion); four scales that measure 

potentially disadaptive strategies/less useful coping responses (denial, 

behavioral disengagement, alcohol and drug disengagement, and mental 

disengagement). This questionnaire is usually used in medical settings. The 

COPE can be used as a measure of dispositional coping or as a situational 

measure of coping with a specific stressful event. 

The Perceived Stress Scale (PSS) is the most widely used psychological 

instrument for measuring the perception of stress. It is a measure of the degree 

to which situations in one’s life are appraised as stressful. Items were designed 

to tap how unpredictable, uncontrollable, and overloaded respondents find their 

lives. The scale also includes a number of direct queries about current levels of 

experienced stress. The PSS was designed for use in community samples with 

at least a junior high school education. The items are easy to understand, and 

the response alternatives are simple to grasp. Moreover, the questions are of a 

general nature and hence are relatively free of content specific to any 

subpopulation group. The questions in the PSS ask about feelings and thoughts 

during the last month. In each case, respondents are asked how often they felt a 

certain way. Cohen et al. [267] show correlations with PSS and: Stress 

Measures, Self Reported Health and Health Services Measures, Health 

Behavior Measures, Smoking Status, Help Seeking Behavior. 

The EORTC QLQ-C30 is a validated 30-item questionnaire containing both 

single- and multi-item measures [268]. These include five functional scales 

(Physical, Role, Cognitive, Emotional, and Social Functioning), three symptom 

scales (Fatigue, Pain, and Nausea/Vomiting), a Global Health Status/QoL scale, 
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and six single items (Constipation, Diarrhea, Insomnia, Dyspnea, Appetite 

Loss, and Financial Difficulties). Scores for each scale and single-item measure 

are averaged and transformed linearly to a score ranging from 0–100. A high 

score for functional scales and for Global Health Status/QoL represent better 

functioning ability or HRQoL, whereas a high score for symptom scales and 

single items represents significant symptomatology. 

 

2.1.4 DNA analysis 

 

Medical Genetics Unit Department of Medical Sciences University of 

Foggia took care of the DNA analysis. 

A blood sample was collected in ethylenediaminetetraacetic acid or sodium 

citrate from each participant and DNA was extracted from peripheral blood 

leukocytes according to standard protocols [269].  

DNA amplification was amplified using the 2 flanking primers suggested in 

1996 by Heils et coll: 5-HTTU:5'GGCGTTGCCGCTCTUAATGC3', nt-1416,-

13975-HTTL:5'GAGGGACTGAGCTGGACAACCAC, nt-910,-889. This set 

of primers amplifies a 484/528 fragment corresponding to the SLC6A4_C short 

and long allele, respectively. The PCR conditions were slightly modified from 

Heils et coll. [270]. The PCR reaction was carried out in a total volume of 20 

μL consisting of 100 ng of genomic DNA, 0.1 μmol of primers per liter, 40-

μmol/L deoxynucleotide triphosphates, 20-μmol/L 7-deaza-2'deoxyguanosine, 

and 1 unit of AmpliTaq with the appropriate buffer in a Mastercycler 

polymerase chain reaction thermal cycler (Eppendorf, Hamburg, Germany). 

Cycling conditions were as follows: 1 denaturing cycle at 95°C for 5 minutes, 2 

cycles with a touchdown annealing temperature of 63°C and 62°C, respectively 

for 30 seconds, and 38 cycles with an annealing temperature at 61°C. Final 

DNA elongation was at 72°C for 10 minutes. DNA bands were visualized in 

prestained (0.4-μg/mL ethidium bromide) 3% agarose gels that were run for 1 

hour at 120 V. 

 

2.1.5 Mediation analyses 

 

A path method was applied to test the hypothesis that the association 

between 5-HTTLPR genotype and symptoms of anxiety and depression was 

mediated by trait neuroticism. In particolar a series of linear regression models 

was run to assess the fourth criterion for mediation proposed by Baron and 
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Kenny [271] as described by Frazier et al. [272]. This approach involves testing 

three equations. First, the outcome variable is regressed on the predictor (Path 

c) (Fig.1). Second, the mediator is regressed on the predictor variable (Path a). 

In the third equation, the outcome variable is regressed on both the predictor 

and the mediator. This provides a test of whether the mediator is related to the 

outcome (Path b) as well as an estimate of the relation between the predictor 

and the outcome controlling for the mediator (Path c'). If the relation between 

the predictor and the outcome is significantly smaller when the mediator is in 

the equation (Path c') than when the mediator is not in the equation (Path c), the 

data suggest a mediation effect [272]. Second, the neuroticism (NEO-FFI) score 

(the mediator) was regressed on the 5-HTTLPR genotype (the predictor 

variable) to show that the predictor was related to the mediator (Path a). To 

assess the significante of the mediating variable effect we used the method 

proposed by Baron and Kenny [271]. Specifically, the product of paths a and b 

is divided by a standard error term. The mediated effect divided by its standard 

error yields a z score of the mediated effect. If the z score is greater than 1.96, 

the effect is significant at the .05 level. 

 
 

2.2 Outcomes 

 

The purpose of this study is to determine the relationship between 

personality, polymorphisms of the serotonin transporter (5HTT) with the 

appearance of anxiety and depressive symptoms in patients with gynecological 

neoplasia; to investigate  the anxiety-depressive symptomatology, neuroticism 

and coping strategies in two different populations for the oncological 

manifestation in gynecology (cervix-endometrium); if there are differences 

about anxious-depressive symptomatology, neuroticism and coping strategies in 

different oncological treatments (pharmacological vs. chemo-radio).  
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Capter 3 

 

Results 

 

Participants had no history of neurologic, psychiatric disorders or alcohol 

and other drugdependence disorders. The average age of the participants was 

58.15 (SD = 14.01), ranged from 18–65 years. The genotype subgroups did not 

differ significantly in age (s/s = 65 (SD = 12.36); s/l = 58.86 (SD = 11.14); l/l = 

64.09 SD = 13.59), all p > 0.05. All participants reported high levels of stress 

related to competition (e.g. pressure to perform well and pressure of meeting 

expectations). 5-HTTLPR genotype and allele frequencies are shown in Table 

1. 

 

Table 1: Frequiences of the genotypes and alleles of the 5-HTTLPR 

Genotypes     

l/l l/s s/s 

N = 11 N = 23 N = 7 

 

The distribution of allele in the sample was in the Hardy-Weinberg 

equilibrium (p > 0.05). 

The mean scores on the Neuroticism personality trait, sub-scale of the 

NEO-FFI for each genotype group are presented in Graph 1. The analyses 

across the 5HTT-LPR genotype groups (group S (s/s + s/l); l/l; l/s; s/s) indicated 

a significant main effect of the s/s genotype on neuroticism (p = .0096). Post-

hoc analyses revealed a recessive effect of the short allele of the 5-HTTLPR 

gene with increased neuroticism score in the s/s genotype group and in the S 

group compared with the s/l and l/l groups (all, p < 0.05). There was no 

association with the other major personality subscales of the NEO-FFI. 
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Graph. 1: anova Neo Neuroticism 

 

Kruskal-Wallis test    

P value 0,0096   

Exact or 

approximate P value? 

Gaussian 

Approximation 

  

P value summary **   

Do the medians vary 

signif. (P < 0.05) 

Yes   

Number of groups 4   

Kruskal-Wallis 

statistic 

11,44   

    

Dunn's Multiple 

Comparison Test 

Difference in rank 

sum 

Significant? 

P < 0.05? 

Summary 

ss vs sl 10,74 No Ns 

ss vs ll 29,32 Yes * 

ss vs ss+sl 8,233 No Ns 

sl vs ll 18,58 No Ns 

sl vs ss+sl -2,506 No Ns 

ll vs ss+sl -21,08 Yes * 
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Tab. 2: Description anova NEO Neuroticism 

The mean scores on the depression symptoms, BDI scales for each 

genotype group are presented in Graph 2. The analyses across the 5HTT-LPR 

genotype groups (group S (s/s + s/l); l/l; l/s; s/s) indicated a significant main 

effect of the s/s genotype on depressive symptoms (p = .0407). Post-hoc 

analyses revealed a recessive effect of the short allele of the 5-HTTLPR gene 

with increased depressive score in the s/s genotype group and in the S group 

compared with the s/l and l/l groups (all, p < 0.05). 

 

 

 

 

Graph 2: anova BDI depressive symptoms 
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Kruskal-Wallis test       

P value 0,0407     

Exact or 

approximate P value? 

Gaussian 

Approximation     

P value summary *     

Do the medians vary 

signif. (P < 0.05) Yes     

Number of groups 4     

Kruskal-Wallis 

statistic 8,271     

        

Dunn's Multiple 

Comparison Test 

Difference in 

rank sum 

Significant? P < 

0.05? Summary 

ss vs sl 17,80 No Ns 

ss vs ll 26,99 Yes * 

ss vs ss+sl 13,65 No Ns 

sl vs ll 9,186 No Ns 

sl vs ss+sl -4,154 No Ns 

ll vs ss+sl -13,34 No Ns 

 

Tab. 3: Description anova BDI depressive symptoms. 

 

The mean scores on the Cooperativeness character dimension, TCI scales 

for each genotype group are presented in Graph 3. The analyses across the 

5HTT-LPR genotype groups (group S (s/s + s/l); l/l; l/s; s/s) indicated a 

significant main effect of the s/s genotype on neuroticism (p = .0064). Post-hoc 

analyses revealed a recessive effect of the short allele of the 5-HTTLPR gene 

with increased neuroticism score in the s/s genotype group and in the S group 

compared with the s/l and l/l groups (all, p < 0.05). There was no association 

with the other major personality subscales of the TCI. 

 

 

 

 

https://en.wikipedia.org/wiki/Cooperativeness
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Graph.3: anova TCI Cooperativeness 

 

Kruskal-Wallis test       

P value 0,0064     

Exact or 

approximate P value? 

Gaussian 

Approximation     

P value summary **     

Do the medians 

vary signif. (P < 0.05) Yes     

Number of groups 4     

Kruskal-Wallis 

statistic 12,32     

        

Dunn's Multiple 

Comparison Test 

Difference in 

rank sum 

Significant? 

P < 0.05? Summary 

ss vs sl 15,55 No Ns 

ss vs ll 30,42 Yes ** 

ss vs ss+sl 11,92 No Ns 

sl vs ll 14,88 No Ns 

sl vs ss+sl -3,628 No Ns 

ll vs ss+sl -18,50 Yes * 
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Tab.4: Description anova TCI Cooperativeness 

A significant correlation was observed between Neuroticism and moods 

state, clinical symptoms, level of perceived stress and level of qualitu of life. 

(Table 5). 

There was a significant main effect of Neuroticism on anxiety symptoms 

according to the POMS (r = 0.5229, p = 0.0005). Post-hoc analyses revealed 

that participants with two copies of s allele had significantly higher POMS 

tension /anxiety (T/A) scores than those with the l/l genotype (p<0.05). 

Furthermore, we found a main effect of Neuroticism on depressive symptoms (r 

= 0.7988, p ˂ 0.0001) according the BDI, and state anxiety (r = 0.7343, p ˂ 

0.0001) according STAI Y1, and perceived stress (r = 0.5863, p ˂ 0.0001) 

according PSS. The correlation between Neuroticism and EORTC QLQ-C30 

scores is negative (r = -0.3190, p = 0.0421).. 

 

Table 5: Association between Neuroticism and psychological dimensions 

about anxious-depressive symptoms 

 

  Neuroticism BDI 

POM

S Tension-

Anxiety 

STAI 

Y1 PSS EQ 

Pearson r 

 

0.7988 0.5229 0.7343 0.5863 -0.3190 

P 

 

˂ 0.0001 0.0005 ˂ 0.0001 ˂ 0.0001 0.0421 

 

Subsequently, the analysis of the t test was applied with the correction 

parameter of Welsh for non-paired data both for the different type of cancer 

(Table 6) and for the different treatment (Table 7).  

Table 6 shows how both neuroticism and depressive symptoms prevail in 

the cervix cancer population. However, this same population tends to give 

importance to coping strategies centered on emotional and social aspects 

(Focusing Expression Emotions, Use Instrumental Social Support, Use Emotiol 

Social Support, Acceptance). 
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Table 6: Assotiation between gynecological cancer nd psychological 

dimensions about anxious-depressive symptoms. Means ± SD P = level of 

significance. 

 

Gynecological 

Cancer N BDI Neroticism 

COPE 3 

Focusing 

Expression 

Emotions 

COPE 4 Use 

Instrumental 

Social 

Support 

COPE 11 

Use Emotiol 

Social 

Support 

COPE 13 

Acceptance 

Cervix 11 16.00±2.576 25.50±2.283 12.80±0.593 12.40±0.949 12.00±0.873 13.80±0.282 

Endometrium 19 3.40± 0.320 16.50±0.923 9.221±0.457 9.77± 0.560 9.11± 0.504 10.56±0.607 

P    0.0007 0.0029 0.0001 0.0292 0.0112 ˂ 0.0001 

 

Table 7 shows that both depressive symptoms and negative emotional states 

(Tension-Anxiety, Fatigue-Inertia, Confusion-Bewilderment) prevail in the 

population subjected to chemo-radio treatment compared to the population 

subjected to pharmacological treatment.  

 

Table 7: Assotiation between cancer treatment and psychological 

dimensions about anxious-depressive symptoms. Means ± SD P = level of 

significance. 

 

Cancer treatment N BDI 

POMS 

Tension-

Anxiety 

POMS 

Fatigue-

Inertia 

POMS 

Confusion-

Bewilderme

nt 

Pharmachological 

treatment 9 2.00±0.333 6.25 ± 0.977 4.75± 0.510 13.50±1.253 

Radio - Chemio 

tretment 25 11.38±1.322 12.15±1.001 8.53±0.521 21.15±1.080 

P    ˂ 0.0001 0.0003 ˂ 0.0001 0.0002 
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Capter 4 

 

Discussion 

 

The aim of the present study was that to examine in cancer patients the role 

of 5-HTTLPR in the mental adaptation to the disease, where diagnosis and 

treatment were considered to be the stressful life events requiring adequate 

coping by the patients. 

The central findings of this exploratory cross-sectional study were that 

multidimensional factors, that is, biomedical (receiving radiotherapy), 

psychological (neuroticism, precancer intrusive recollections), and social 

characteristics, were associated with cancer-related intrusive recollections at the 

early survival stage (Fig.2). Having precancer intrusive recollections about 

prior trauma was a strong determinant of cancer-related intrusive recollections. 
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Fig. 2: The composition and purpose of MDT (A) and Team Oncology (B) 

 

The prevalence of unmet needs found in our study is nearly two times as 

high as those in previous reports examining patients with advanced cancer (273, 

274). A British study showed that the prevalence of unmet needs among 246 

patients with mixed advanced incurable cancer assessed using the Need 

Assessment for Advanced Cancer Patients (NA-ACP) was 39–40% for unmet 

needs in the psychological or emotional domain and 31–35% for unmet needs 

in the medical communication and information domain (273). A larger number 

of unmet needs were observed in the present study, compared with previous 

studies. The findings may indicate that there are fewer social supports available 

for patients with advanced breast cancer in Japan (275). This is the rare study to 

examine the association between the unmet needs of patients with advanced 

cancer and psychological distress and/or QOL.  

We found a significant correlation between unmet needs and psychological 

distress and/or QOL. However, our findings suggested that interventions based 

on unmet needs might reduce the distress of advanced cancer patients and 

enhance their QOL. Most treatment interventions have associated side effects. It 

is vitally important to document whether the interventions have an impact on 

QOL while attempting to palliate specific symptoms. Though external beam 

radiation therapy is a local treatment, studies including ours have shown it can 

improve patient QOL too. 
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The present study investigated the hypothesis that 5-HTTLPR modifies the 

association between cancer and depression, doubling the total number of cancer 

patients evaluated.  

Although the use of postcancer personality measures may be problematic as 

a reliable representation of pretrauma personality, based upon this assumption, 

intrusive recollections could be expected in these cancer patients. The 

possibility that personality may be a risk factor for the development of 

malignant tumors has been suggested [276, 277, 278]. The results of recent 

prospective studies by Nakaya et al. suggest that psychological elements do not 

significantly influence the progression or mortality of cancer [279, 280]. 

Although personality is considered to have little influence on the development, 

progression, or mortality of malignant tumors, personality is strongly associated 

with the quality of life of patients [281]. Thus, it is very important for health 

professionals to assess the personalità of patients with malignant tumors. 

Because few studies have investigated the personality of patients with 

malignant tumors, the data from the present study are expected to be of value. 

With regard to the extroversion/introversion and neurotic tendencies of patients 

with malignant tumors, Kisen et al. [282] reported that male patients with lung 

cancer tended to be extroverted with a low neurotic tendency. Furthermore, 

Coppen et al. [283] found that patients with cancer were more extroverted and 

less neurotic than patients who did not have cancer.  

Whereas neuroticism is likely to be an especially stable trait in individuals 

homozygous for the long allele, this may be less so the case for those carrying a 

short—and especially two short—alleles, given their apparent distinctive 

susceptibility to environmental influences. 

Reporting bias could introduce error in the present results if personality was 

associated with decreased cancer risk but higher awareness of cancer, or vice 

versa (284, 285). Our findings are in agreement with previous studies reporting 

no associations between personality traits of extraversion and neuroticism with 

cancer. Our current study extends these studies by investigating all traits of the 

more comprehensive Five Factor Model of personality. With respect to the five 

personality traits, it is particularly notable that there was no association between 

conscientiousness and cancer risk. Low conscientiousness has been consistently 

associated with all-cause mortality [286], depression [287], and job-related 

stress [288] that have been robustly associated with various chronic diseases but 

not with cancer. Given the adverse psychological impact of cancer [286], 
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reverse causality should be considered carefully in studies of psychosocial risk 

factors and cancer [287]. 

Neuroticism was identified as a determinant of the intrusive recollections. 

Neuroticism may represent an alternative trajectory to the normal process of 

adaptation and recovery after traumatic events. Single-nucleotide 

polymorphism (SNP) refers to the variation between a single nucleotide base 

occurring on DNA sequences, in the population, the frequency of this mutation 

being at least 1%, otherwise it is considered to be a point mutation. Single-

nucleotide polymorphisms are the most frequent type of variation in the human 

genome, and they provide powerful tools for a variety of medical genetic 

studies. Like many other studies  we were not able to detect a direct association 

between the short allele of the 5-HTTLPR and neuroticism. As hypothesized, a 

significant interaction between the 5-HTTLPR and life events emerged in the 

prediction of neuroticism. Whereas neuroticism scores of individuals 

homozygous for the long allele proved unrelated to current life events, 

individuals with one or more short alleles scored higher or lower on the 

neuroticism scale depending on recent experiences; recall, though, that this 

association between life events and neuroticism only proved significant for 

those homozygous for the short allele. That is, such individuals manifested the 

highest neuroticism scores if they experienced many negative life events but 

also the lowest scores if exposed to many positive life events. Consequently, 

these results provide further empirical support for the reconceptualization of the 

short allele of the 5-HTTLPR as a marker of plasticity rather than just 

vulnerability to negative effects of adverse environments. However, the fact 

that neuroticism is heritable and has been found to predict exposure to adversity 

may also suggest an alternative interpretation of the interaction between the 5-

HTTLPR and life events: Individuals scoring high on neuroticism and carrying 

short alleles may be more likely to encounter adverse experiences, as a function 

of neuroticism, and more likely to be negatively affected by such events, as a 

function of short alleles, compared to individuals with short alleles who score 

low in neuroticism and are therefore less prone to encounter adversity or any 

group with long alleles. With either explanation, however, the short allele of the 

5-HTTLPR appears to be related to heightened susceptibility to environmental 

influences. It is the common understanding that personality traits tend to be 

stable in adulthood. However, some empirical work suggests that neuroticism 

can change over time and that there is considerable interindividual variation in 

neuroticism trajectories. The current analysis supports the notion that 
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personality traits may be less stable in some individuals compared to others—at 

least regarding neuroticism. For individuals carrying short alleles of the 5-

HTTLPR neuroticism scores reflect, at least in part, the interaction between 

genetic susceptibility and environment, whereas the environment, at least as 

measured in this inquiry, seems to exert no apparent influence on the 

neuroticism scores of individuals homozygous for the long allele. This may 

pose a general but as of yet un-noted problem when evaluating the stability of 

neuroticism—and perhaps other personality traits, too. Indeed, the findings 

presented here lead to the prediction that neuroticism should be less stable in 

the case of more environmentally malleable individuals who carry short—and 

especially two short—alleles, yet highly stable in the case of those who carry 

only long alleles and appear impervious to at least some environmental effects. 

Findings demonstrate that attitudes and perceptions of uncertainty, along 

with neuroticism, explained a noteworthy proportion of the variance in poor 

psychological adjustment in this sample of individuals with lung cancer. 

Specifically, perceived stress and emotional wellbeing were explained by both 

general intolerance of uncertainty and the perceived ambiguity of the cancer. 

Intolerance of uncertainty also predicted non-somatic depressive symptoms. 

Although an association between intolerance of uncertainty and illness-related 

ambiguity was found, perhaps because both ask participants to evaluate 

perceptions and thresholds of ambiguous or uncertain situations, they each 

contributed independently and similarly to explaining the variance in perceived 

stress and emotional well-being. One reason for our result may be that 

neuroticism was included in our models and was significantly associated with 

perceived stress. Removing neuroticism in the mediation models yielded a 

significant, positive relation between avoidance and perceived stress, as well as 

a significant indirect effect for avoidance.  

Our findings may have therapeutic implications. Psychological adjustment 

may be influenced both by adopting alternative ways to process uncertainty 

cognitively and by addressing the factors that lead to perceived ambiguity. 

Applying cognitive skills and problem solving training and processing of 

traumatic material may improve adjustment. For example, promoting coping 

skills to manage the uncertainty about recurrence and metastatic disease has 

been demonstrated to be beneficial among long-term breast cancer survivors 

[288] and may be useful for survivors with lung cancer as well. A 

complementary approach is to address the specific characteristics of the cancer 

experience that induce the perception that the disease is ambiguous. For 
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example, future research to identify the extent to which adequate patient–

clinician communication, awareness and attitudes about current symptoms, and 

religious/spiritual beliefs influence perceptions may be valuable. These areas of 

further study warrant empirical examination as they may have a clinically 

significant impact on psychological adjustment and quality of life. Our findings 

concur with this earlier research, and support a full discussion with women 

about the potential psychosocial benefits of surgery. To assist women in making 

surgical decisions about inherited risk management, the favorable effects of 

prophylactic gynecological surgery in terms of reducing worry and lowering 

perception of cancer risks will need to weighed against the increase in sexual 

and endocrine symptoms. Information about these potential risks could also be 

a part of patient-physician discussion. Finally, women’s narratives highlighted 

the burden of ongoing screening and the lack of coordination amongst 

healthcare providers administering screening tests. 

These results suggest that, for those caring for very ill people, an 

intervention which prompts them to reflect on their own needs may in fact draw 

attention to needs which had previously gone unattended. It is not clear whether 

this increased awareness constitutes harm or not. This intervention showed 

limited improvements for people with pre-existing anxiety and depression. 

There may be some benefit in administering it to people with pre-existing 

anxiety or depression. Further, it impacted positively on the physical wellbeing 

of non-anxious carers. Raising awareness of the impact of caring on the carers 

of very ill people may trigger extra help in a timely manner. 

The implication of this study for clinical practice is that screening for prior 

trauma history, anxiety traits, and relevant family history would be helpful to 

address the high risk of developing intrusive recollections posttreatment. 

Indeed, it has been demonstrated that rapid screening for psychological 

problems with a self-report measure or checklist was useful to detect 

psychological distress in cancer patients [289, 290]. 

Result from the meta-analysis did not support a general association of 5-

HTTLPR with depression after cancer. Even though colorectal cancer covers a 

wide spectrum of disease severities and treatment intensities, by using diagnosis 

of colorectal cancer as a stressor we made certain that all participants were 

exposed to stress that increases risk for depression [291, 292]. As colorectal 

cancer is depressionogenic we assume that such a diagnosis is distressing; 

however, we did not measure subjective perceptions of stress. As such, we were 

not able to capture wide individual differences in the perceived stress associated 



63 

 

with receiving a colorectal cancer diagnosis, and we necessarily assumed that 

the diagnosis was equally distressing to all individuals. This is a simplification 

as persons will react differently to being diagnosed with cancer, and colorectal 

cancer covers a wide spectrum of disease severities and treatment intensities. 

We were not able to determine the bi- and triallelic genotypes in all 

participants. However, the genotypes were in Hardy–Weinberg equilibrium, 

suggesting that unsuccessful genotyping was non-differential. The size of the 

study population was predefined and therefore power calculations had no 

purpose when planning our study. The present study is the seventh to 

investigate the hypothesis that 5-HTTLPR modifies the association between 

cancer and depression, doubling the total number of cancer patients evacuate 

[293, 294]. 

The finding that radiotherapy in the past acted as a protective factor against 

the intrusive recollections is intriguing. Patients may be confronted with 

realistically safe cancer experiences by frequent hospital visits related to 

radiotherapy, and it may offer patients an enhanced sense of control over an 

uncontrollable process as well as a perceived prevention of the threat to their 

lives. It is reported that affiliation among patients of similar emotional status 

has been found to reduce anxiety [295] and this may play a role in these 

patients spending time together while receiving their treatment. Only one of the 

previous studies about cancer patients was included in previous meta-analyses 

of the link between 5-HTTLPR, stress and depression [296]. The two studies 

that we were not able to include in meta-analysis comprise a total of 133 cancer 

patients, and both studies reported nonsignificantly higher risk of depression in 

cancer patients with a least one s allele [297, 298].  As meta-analysis is based 

on few studies consisting almost exclusively of breast and colorectal cancer 

patients, we advise that it is interpreted with caution. In addition, factors not 

accounted for, such as sex, age, ethnicity, timing of assessment of depression 

and type of depression measure, could affect the hypothesized association, in 

contrast to large meta-analyses that have provided substantial evidence of 5-

HTTLPR being associated with vulnerability for depression after stressful life 

events. More studies based on larger populations as well as studies of patients 

with other types of cancer than colorectal and breast should be conducted 

before a definitive conclusion is warranted. 

These results support the view that anxious preoccupation plays a 

significant role in patients with no advanced breast cancer during the early 

phase of the treatment of the disease.  The data presently reported suggest that 
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the individual molecular-genetic information concerning 5-HTTLPR 

polymorphism can be usefully considered for identifying the patients at greater 

risk of anxious preoccupation, and may be considered for the choice of the 

agent in case of drug treatment on the basis of the pharmacogenetic evidence 

available.  

In conclusion, the short allele of the 5-HTTLPR is associated with greater 

plasticity as evidenced by a higher susceptibility to both negative and positive 

effects of life events in the prediction of neuroticism. Whereas neuroticism is 

likely to be an especially stable trait in individuals homozygous for the long 

allele, this may be less so the case for those carrying a short—and especially 

two short—alleles, given their apparent distinctive susceptibility to 

environmental influences. 

 

This study has several limitations. This study assessed psychological 

distress and quality of life findings through self-report questionnaires. With 

such a small sample size, the generalizability of these findings is limited. First, 

as our study used a cross-sectional design, we cannot be sure of the cause–

effect relationship. Distress may create unmet needs, or unmet needs may 

generate distress; alternatively, a third factor may give rise to both unmet needs 

and distress. Second, the observed correlations among needs, distress and QOL 

may not be causal at all but simply represent conceptual overlaps among the 

respective measures. Third, because we invited outpatients to participate in the 

present study, most of the patients did not have any physical functioning 

impairments. Thus, our results do not reflect the unmet needs of advanced 

cancer patients with severe physical impairment. Finally, the sample size was 

not sufficiently large to use more rigorous statistical analyses such as multiple 

regression analysis, limiting the generalizability of these results to all advanced 

breast cancer patients. We used well-validated and reliable tools to assess 

psychological status and QOL, which should help to obtain generalizable 

results. We also selected the patients who have the same cancer type, similar 

physical status and advanced cancer to match QOL and needs, so we 

concentrated on a homogenous sample of patients. In addition, only a few 

patients refused to complete the questionnaires. The present study revealed 

close associations among the various domains of unmet needs, psychological 

distress and QOL among patients with advanced breast cancer but without 

several physical impairments. 
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Capter 5  

 

5.1 Conclusions 

 

In the "Biology-Psychology-Society Medical Model", with the scientific 

and technological progress and people's understanding of solid tumors, the 

malignant tumor treatment model has basically changed from single-subject 

treatment to multidisciplinary collaboration treatment which was led by a 

Multidisciplinary Team. On this basis, a more consummate malignant tumor 

treatment – Team Oncology Medicine has been set up, which pays close 

attention to patients' actual demand to improve the quality of life. 

As cancer treatment becomes more scientifically sophisticated, the focus is 

increasingly on the treatments and less on the patient. If quality of life is an 

important goal of treatment, psychological symptoms should be recognized as 

sources of suffering that can be as debilitating as physical complaints. 

Discussion of mental health issues with a healthcare provider allows distress to 

be detected, and is the most important predictor of whether services will be 

received. More of these discussions need to occur in the oncology clinical care 

setting. 

Depressive spectrum disorders in cancer patients should be taken into 

serious consideration since in patients with medical diseases, depression has the 

largest effect on worsening mean health scores and on increasing disability 

compared with the other chronic conditions [299]. However, the several clinical 

and phenomenological aspects of depressive disorders should be re-examined 

and recognized in terms of “spectrum” in order to screen the patients in a more 

specific way and to reach a more reliable diagnosis which makes referral and 

intervention more appropriate. 

Recent consensus guidelines, algorithms, and reviews have been developed 

and proposed in the hope to promote integrated psychopharmacological and 

psychosocial treatment [300, 301] in order to reduce the burden of psychiatric 

morbidity on both the patient and the family. 

Thus, it is mandatory that health care professionals working in oncology, 

such as oncologists, surgeons, radiation oncologists, primary care physicians, 

nurses, social workers, and psychologists, receive training in the diagnosis and 

management of depressive spectrum disorders, given the different intervention 

approaches according to the type of depressive disorder [302, 303]. 
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The present study investigated the hypothesis that 5-HTTLPR modifies the 

association between cancer and depression, doubling the total number of cancer 

patients evacuate. All previous studies have been smaller (n=33–309), so much 

so that in some even large observed differences in depression between 5-

HTTLPR genotype groups have not reached statistical significante [304, 305]. 

In conclusion, the short allele of the 5-HTTLPR is associated with greater 

plasticity as evidenced by a higher susceptibility to both negative and positive 

effects of life events in the prediction of neuroticism. Whereas neuroticism is 

likely to be an especially stable trait in individuals homozygous for the long 

allele, this may be less so the case for those carrying a short—and especially 

two short—alleles, given their apparent distinctive susceptibility to 

environmental influences. 

 

5.2 Implications for research and practice 

 

In addition to the formal analysis of this trial, the nature of carer needs and 

the way these needs change over time were explored. 

Qualitative in depth interviews were also conducted to identify the impact 

in clinical practice. These will be reported in future publications. 

This approach to the carers of people with serious illness should be tested in 

nonmalignant contexts. While a generic carer needs assessment tool is possible, 

there are also specific issues around specific conditions like dementia, which 

may require a specific approach. 

While this intervention did not reduce the intensity or number of needs, 

there may be some benefit in administering it to people with pre-existing 

anxiety or depression. Further, it impacted positively on the physical wellbeing 

of non-anxious carers. Raising awareness of the impact of caring on the carers 

of very ill people may trigger extra help in a timely manner. 

A complementary approach is to address the specific characteristics of the 

cancer experience that induce the perception that the disease is ambiguous. For 

example, future research to identify the extent to which adequate patient–

clinician communication, awareness and attitudes about current symptoms, and 

religious/spiritual beliefs influence perceptions may be valuable. These areas of 

further study warrant empirical examination as they may have a clinically 

significant impact on psychological adjustment and quality of life. We hope 

study findings highlight useful areas for discussion in pre-operative settings and 

reveal some women’s desire for better follow-up support post-surgery. 
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The further research extended to include a larger cohort of patients, appears 

to be encouraged by the results reported and is currently being performer by the 

authors in the perspective of a further investigation of mental adaptation to 

cancer in relation to the genetic and cultural ethnic milieu of the patients, 

including the goal of a personalized and more effective intervention. 
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